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(S7) Abstract 



[jfc- A DNA fragment coding for a decarbamylase pro- 
tein improved in thermostability as the result of replace 



ment of at least one base of a DNA fragment coding for a 
decarbamylase protein originating in a microbe with an- 
other base and the resultant replacement of at least one of 
the corresponding amino acids; a process for producing 
the fragment; a vector containing the fragment; a transfor- 
mant produced with the vector; a decarbamylase improved 
in thermostability; and a process for producing the decar- 
bamylase. Also disclosed is a process for producing a D-a- 
amino acid which comprises decarbamoylating an N-carb- 
ambyl-D-a-amino acid with a decarbamylase having a 
thermostable temperature of 65° or above in an aqueous 
medium. 
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-f-'3>J JM109 pAD 461 

3>J JM109 PAD454 

f--3'J JM109 p AD 4 5 5 (F ERM BP-4 0 3 6) 

4 - ' 3 >J JM109 PAD456 

^-•3iJ JM109 PAD468 

•Y--3IJ JM109 PAD469 

-f-'UU JM109 pAD4 7 Offcli 

-T-.-3i; HB101 pNT4 5 53(FERM BP-4 3 6 8) 

&mB**tt3ft®Xmttctt*'*-s C til «fc «)#A Ltzm&z_#D 
N A (OWMbtm <* tf* C 4 5 o ffi&;Ltt D N A D N A g 
fctt***-DNAS*©tt*jWt5SftTl***fcii % *©&«££*> 

-N-jfr^/^-f/u-a-T J yg> <Y 77* d 1 -x*-£-D- 

#5* mm k (i ptg) «tf©»m % a*±#«:^ mmmmotzb 
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«*tiff »«*#TlcpH 4~8>&& 25-45 °C©3§^ ttfilBCfl 

-7 i JWLV^mij )W<*4 frmZfoSLXttrntZD- a-7 i JWK 

If. 4$gjJBB6 3-1 8 5 3 8 2*9IM*«#*Ktt*, 

l£ft£ffifflS*iS3fcttf*£LTW\ h (Duolite) A5 6 

84fcttDS17 1 8 6 (D-A.7>K«>*-x&:»WS*D 
7 a y-;l/-*;l/A7;l'fh K^^^^^ttSis h (Arab 

erlite) IRA9 3 5s IRA 9 4 5. IRA901 (d-A-7>K- 
'^-Xtt s (Lewatatit) OC 1 0 3 7 Ri' 

A4t:&ftBft) > VJyJty (Diaion) EX- 05 (=«ftj*I« 
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:££flttg) ft £(D# »J x?u>m$®± r> K&W7 i >*7>*-*>A 

jsffl m mt£ am. * t> ©*M£ja t * 5 0 

*fgBJ3 ir £ 5 £ tt 5 D - N - 1j jW -f ji- a - 7 i 
y»tts 5£: R-CH(NHCONH 2 )-COOHT^t>$n*^ £Ri 

l - *;w<* 4 )U7 i j mz t>m bxzwmiR&om t < 

U 5 a - 7 5 y K*<D -<* £ « 5 J; 9 KB** S ©#ff £ b 

B&SRI4x «&W5 7-1 87 93*W»s tt&«63-2052 
O^BSffl^s 4#&¥1 - 4 8 7 5 S^MmmKiUZi&^ZtiT^Z&olz 

7/i/*;ug, HiftT/Mr^ 7 5^;HS/:lifx-;Hti5 
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d - << v n 4 i- i a %mx**> z 0 mmTJV*jimt&tm®. i ~ a © 

7;u+^S^7KKS N 7/M^i^*g. 7$yg s 7* 

-^S. *K*?BifeS*ifc7x-;i/S. 7$ K*«£?B*a*ifct>© 

->s D-^f^>, D-77./<54 ; >. D-^VU**^ D — f" d •> 

txf^>, D-'jy>, D-7**->\ D--> h/HJ ytitkKZm 
TfeSo 75;i/+;bSI4^Dt7~8©fiJx.l^>y>'K 7x**A«-e 
£>oT. SttS-f 57$ y»*<D-7x-/U75->ttt*itt*ST?*S 0 

t?fe©*<«ffl-Ct5«, 1ST* B£«J0JfcfSrK&5tt**** 

HHMbffl* ^SSttHk tilts, t KD^WHi^ &Btt£**tt« 

'<*-f/u-o-7 5yil*|«lk*U»Tftffl****fti:i4s D-N-* 
* $ >s 7 $ yK«£©MM#***Sart-*£s iff U'lftfttfft 
S*S£UTM\ 7>*-7#X> 7>*-7** 7>*-7Aig#£'# 
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«*liff»Wfcft"Fl^ pH4~8s Sfit2 5~4 5t:©*i5«f5ffli:: 
SMJUoofffcOo 1~1 0 BMt)***fTttx.tf % D-N-*;p/<*-f 

fttot* D -N-*^/<*^f/b- a -7 5 y Ufc*tt 
tt#4>TRJE£?Ttt9*£l*N 10~8 0^O*Sttfiflt{:WliSU pH 

£4-9. 5ic«*»oo N wmmmttzimwttuf&i^ lt. 5 
~i 0 oi»iBfeea-r*itf*tt«it4ic^jioD-ff-7 5 

^«$*i3 0 D-N-*;M€-<;l/-a-7J yKtiKJ&O&ff £ 

::i;i^fttD-a-7; y ®rti> S: 
R-CHNH2-COOH 

»li»a«fl!^D7h/7 7-f (HPLC) ^Jifi?D7^57>f 

(TLC) CAOftHk ^ibfco 
HJfetfiJ 1 

T^f'J^A 5^:*/<?*-KNK7 1 2&t£;1/ 
'<S5— KH£?©h Ko*->;U7? 

KNK7 12ftf* $ 5 - tf*ft^F*fto p A D 1 0 8 $«JPBg£ 
Hindi I I fc^JJEcoR I TWBrU Ml 3mpl 8©~*giDNA£Hi 
ndl I I itfEcoR I T"KJ$r Ltz$><D tM& 5 -f Y- •> B > Lfc 0 
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cticiM-- aU JM1 09*»MEJfcU 1 0 OmM-f v^DbVi/ 
- 0-D-i-ttf? 2 Y^Jv K (I PTG) fcct^O. 2%5-7o 
4-^DD-3-' f > KU;U-/8-D-#7* hi>K (X-Gal) £ 
*ft*'ft4 0it/ l«iDLfc2in]©H±Ji»35*Jft (1 Og/1 ><* h 
MJT'hfs 8g/l NaCK 8g/l h7#-) ifi^bT. 
H*^*tt(10g/1 ^nh'J^h>, 8g/l NaCK 1 2 g 

:©IM77-^1 0 Om 1 ©2YTigifc (1 6g/l /<* h h >; 
-?b>. 10g/l /<n-f-xhx^F5^ K 5g/l NaCl) 
T**U ^©±?fliPEG-NaCl (2DX# 'Jx^U>^iJ n-;l/6 

0 0 0, 2. 5M NaCl) »«*5»©l»*lBUT77'-ytt?*a: 

IMUlto CO»*i7r-ytt?*»«K0. 2 5M N 
H 2 OH ( P H6. 0) 3 7°C. l~8HrHteHU PEG-NaCl 

7 - -ttg*£&l£ l,T-f - • 3 ij J M 1 0 9 iZ 

3 1i\ 8 0 0 m 1 © 2 Y TJgifcTigg U ~ *«oaj«* A LfcDN 
AZTJlfi V - S D S&fc J:tf CsClS£&ffi-CSit! L/r 0 C*i£Hind 

1 I I fcJctfEcoR I T«3»rLTpUC 1 9i:#AU -f- • a V J Ml 
0 9E»MEi*U 5 0 0 g/m 1 ©7>h*->'J :/*£t?2 YT«3Wfc 

5 0 0 0*ft«Ufco 
HJS0J2 

7^a/<^x'J^A • 7-^<!?^-KNK7 1 2<*7 J *;U 

mmmiTimuzMi 3m P i 8kknk7 i 2tf*;^<;5- m 

£*l&iA/^«fi&x. 7 r - * 8 0 0 m 1 © 2 Y TttiST^* L 
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*«7 7-^DNA*a»Lfc, :©-tiDNA*»tKO. 9M 
NaN0 2 ( P H4. 3) T*2 5°C. 3 OaiHMBS-*-* C iKJ: 

dtl£->-:?i*-7. R ver. 2. 0 (United states 
Biochenicalifcfi) *>J:CFAMViiME¥S* (Life SciencettS) * 
ffl^TZ*«ftLfc,-cn*MRiMEHindI I I £ itfEcoR 1 TfiR 

utpuc 1 9j:»*ii* H - ="J J m i o 9 Kj&mm u 2 yt 
r*^- • 6 0 omzntzo 

(m#jSS5. 5C, 0 8 3mm) \z\s-fV *> U 1. 5 
rnlO^l^ (2 OmM Tris ♦ HCl (pH 7. 5K10nM EDT 
A\ 2mg/rai 'jyf-A, 1% Triton X- 1 0 0 ) 
it, 3 7^ 3 0£Rfc Tkft, «:*Lfc 0 COjgffi^65°C© 

**(3 0iM K-'J^IH* ( P H7. 4), 0. 3XtiA"<i*- 
D-7!^iJy> x 0. 2 5X7x;-;K 1 Omg/m 1 D-7 
? If (i/^v*tSS) s 2. 3 6/ig/ml/<-t^i/y- 

* (EfttoStfi*. CALZYME Lab. tt») N 0. Img/ml 
4-7;y7>fh"iJ» 3 7fC3 0»KJSa*fco 

**fll©t + 5 2 7 0 0 0#<fcO 1 28u 
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HJfe0J4 

mm\ 3 T*f b*i£»&£©[n!± hfZTii JW< i ? —if 4 ft 

(h Ku + WUT; ^H1*3tt, ESIIHwJ^lltfcll*) fcitfKN 
K7 1 2WTiJJ^<iv— • ^ ij JM109 
p AD 1 0 8 (F ERM BP-3 1 8 4) £*ft**ll 0ml©2YT 
(5 Otf g/m 1 7>£>"J VfccktfluM I PTG£W) T* 
-»S«ilfc,m.O. 1M K-'J>»a«« ( P H7. 0) 

-cft^u imi ©ratt««(i»»$-frfcft. 8&&&&* ( h s. -mx, 

UR-2 0PM) -e«*U iiWlltllil^fc. :®SII^D 
1SB^5 5°C. 6 0°C N 6 5t\ 7 0 < Cfc e kD f 7 5*C««DfiKTl 0£H 

t^T\ C©^SfJ^©x^;W<$ 5— egtt*BJELrt:*< % »3£li % 1 
X*^<5/P-D-t Ko*^-7*i/U^y LTO. 1M 

K-V>mmm (pH7. 0) 4 0°CT% 20ftlS&f>$ih 5 

51*015 

fijW<i =>— VOMfc^Z^tZzf^Xi Taq Dye Deoxy™ 
Terminater Cycled — >r > : s • 4=- y h (77°5-< h' • ti/Xf- 
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Att) *ffil\ yD^A-f^a^-^- (TXf^tt, PC-7 
0 OS) tffcflU • *£>3 0 ('<-C*5 » Ktt) 

T&*]©Dye Deoxy*Bfc4Lfco C ©tt»* 3 7 3 AMDN A v-y > 

»1 





Basset:) 


DNAS* 


7 UW&¥k 


(712) 


61.8 


tib 


tib 


(Escherichia coli) 
JM109 PAD402 


67.3 


401C-»T 


57His-Tyr 


JM109 PAD404 


68.0 


840C^T 


203Pro-»-Leu 


JM109 PAD406 


66.5 


839C-»T 


203Pro^Ser 


JM109 P AD416 


71.4 


939T^C 


236Val-»Ala 



S*M£*<fil±Lfc? f *>l"<5 7— tf£S*U*Ms.fcO t KNK7 1 21*t 
5-tfitfc?*W*Sili*iU- • =UJM109pAD108 
(FERM BP-3 1 8 4) £s 'J v h/U®2 YT^i (5 
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0/zg/ml 7>b'<>'J lmM I P T G#W) T—Bfe}g$Hg# bfc 0 

nigu o. im k-u >mmm (ph 7. 0) n« 

MlOOmlCH*^ (BRANS ONitSSs 

Sonifier 2 5 OS) Ttt»U «^*i:«koT»fl[*l»*. S*£ 
CHIC, 0. 1M K-'J>ififI ( P H7. 0) t'fM 
Ltfa*5-f hA-5 6 8 (ej-A • 7>K- ^-Xl±) £ % gfi4 0 
mgEtt-LTlMSl gfctt<5J:^C*aDU Mf£->-/l/T\ 4tT\ 20 
B#IH«»U R»**fco d©»««K*0. 1M K- 
pH7. 0) fcitfl 0«M H F-;KDTT) TftiMU 0. 

2%W-;i/7;vfhKs 0. 1M K - 'J >tttt«tt ( P H 7 . 0) 
*x 4°CT\ 10aiBEfc**TS&*«*U BJEfcttHi*tt«bfco 
# ^nfc(»KOgtt** 2 K^to 
H2 





E. coli E. coli E. coli E. coli 
JM109 JM109 JM109 JM109 
P AD402 pAD404 pAD406 pAD416 


712 


75&(u/g resin) 


12.4 9.4 10.0 14.6 


9.6 



-24- 



WO 94/03613 



PCT/JP93/01101 



b-c, m^m%.Tvmwbt£i)<^ 4 0°ct\pH£7. oizm&itz& 

Z>Km$-&tz (1 0 0m 1 Efcft) o 1 0»4s«kCf6 0£*KSttiHJEfll 
H^kx*^^ 5— l?«)gtt©Jt84«^fc 0 £©I&«*H 2 
IWJ 8 

TJb^hxf^^ 2 0 3#©7 Uit'isyn V vfcJ:Of2 3 6#© 

£ft£©R*#©fHHB\ # U V 7 — IfattRlt: (PCR) 

ft « h^b ( I to, W. et al. ) i>> (Gene) 102. 67-70 (1 

9 9 1) ) fcJBJSLTfrtt-afco *ft-e*i©»f!MI:«ftc-3ixTx *©a? 

&©r $ ysirst^-rsite^opsfliofflifigiafi^i oms-3o©K 

5fl£fc^ Mt*«7WKKttfc*4 3ttS©«»M\ **l*'*lA. T\ 
Gs C©-r^T©li*-^t)-fr*<*0s ■tftftf'<T©7 i ;&fi<*(DB& 
HA5«J:-?KA N T\ G N C©S&&£^T£/i£DNA7V5-?-£3 
9 1§!DNA£i£}| (77*7^ F-^tyXrAXtti) TftggLfco 
pAD10 8*»Itl/T^B^7'<7-iM13RV'/7^7- (£g 
it®!) £ffl^TPCR5J6*PC-7 0 OMT'D^^A^y+a^-^- 

(1 7 8 5&S) £*©ffifll©ie?ij£4>l,£<&> Hindi I IflmgM 
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A LTi55»T$ tlU < £ o fcD NAffi^ p A D 1 0 8 £MU T F 3 Zfy 4 

fSKcfcOfl^Ufco £*i£2S<DPCR*»£8£U 9 4^C, lO^lffl 
©SD&SU &fttZZt\Z&iTT--Jl<L, C*it>2g©DNA#&f 
l/fct»0*f|5«U Taq DNA#«;>5-**fli^T-*«DNA«» 
C*«tLfc. wODNAtMl 3M4fcJ:tfMl 3RV©j3g:/^7 
-*fflt^TPCRRJ6*ffttl\ £$DNA£HindI I K EcoRlT 
|SJ»#«J»rU RMIEflWrbfcpUC 1 > 3 >**T-f'-* a 

•J *JBKe» S*fco HM»J 3 T*-f «k ^tiHtt^lSil Lfcft© 
S3:fc±Cm4l^-r}fK5 7#©tX^>a<o 
^ f>C«»Lfc»»#, 2 0 3#©7o'J>#7X^5*>. 
VlU Xl/t-x 77-^ * 7o^->:/$fctekX?-?>K**i**l 
JHfcl/fcR#fl\ 2 3 6#®'"J >*<xi/*^>£*:li-tr y > 11**1**1 
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H3 







) DNAgg 




(712) 


61.8 




fib 


(Escherichia coli) 
JM109 pAD434 


67.5 


402A-T 


57His-» Leu 


JM109 P AD435 


67.0 


402 A -»T 


57His— -Leu 


JM09 pAD431 


67.0 


839C-A 
841T-C 


203 Pro-* A sn 


JM109 pAD429 


70.0 


839C-G 
840C->A 
841T-A 


203Pro-»Glu 


JM109 pAD445 


67.5 . 


839C-A 
841T-C 


203Pro-Thr 


J.M109 pAD468 


67.7 


839C-G 


203 Pro- A la 


JM109 pAD469 
JM109 pAD470 


67.2 
65.2 


839C-A 
840C-T 
840C-A 


203 Pro- I le 
203 Pro- His 
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14 











(712) 


61.8 




to, 


(Escherichia coli) 
JM109 pAD428 


70.0 


939T^C 
940G-C 


236Val-Ala 


JM109 pAD439 


71.5 


939T-C 
940G-*T 


236Val->Ala 


JM109 pAD441 


71.5 


938G-*A 
939T-*G 
S4UG-* I 


236Val-*Ser 


JM109 pAD447 


72.0 


938G-T 
939T^C 
940G-A 


236Val-»Ser 


JM109 pAD448 


72.0 


938G-T 
939T-C 


236Val-*Ser 


JM109 PAD450 


69.5 


938 G- A 
939C-C 


236Val-Thr 
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®%<&imJ*-tZZti><WWbiz3J3m. -f£fc£5 7#©7 i /Ire 
**txf-y> % 2 0 3#©7 5 JWQhh-fv >*>\kCF2 3 6 #©7 

5 5 — tat^O£Jiatt*&fclHK*3I^Vr D N ABrfr*35j»- 

<Tofc 0 pADl O8*pAD4O-2«<!rctt±E©DNA»rtt0 

XlftCffiffl-rsSa 1 Ifc^tfSph I©«$L£#2*7j^o#£LT^ 

Affi<**-<fcLTpKK NE*ft«U C1*ICt**/<$ 5— 
? Brfr A UT D N AK^SSiftprifijajSi!^ * * -£8£g Ufc 0 

pKK NE©fHHIi£nF©illi:ff-jfco H3i^tpKK233-2 
(7 7 ^7i/7tti) ^EcoRI fcckC/N d e iTflJKU Tiiu-X 
f f*Wimik'C2. 7Kb©DNAKfr*»J!iL*:8U <?:©DNA»Ttt© 
^mfcttSDNAT^l/T-f^+y h (£««) *ffl^Tsp»*Si 
U 5 -< y- •> 3 > LT*HS J M 1 0 9 KJ&Rgft Uc 0 

:oJ:9iaTft8l/fc'<^-ONco It0*rj&*PCRffi£ffl^T 
Nd e Itt*h&K:S*.fc:/5*$ K*ft«U cft£H i n dlllflJBK 
^tUfcttPPflHfcOSU pEcoRI <J>£- (SSiSSS!) i 5 'f •> 3 
>-r«ctKJ:D. H3C*-TpKK NE*»fc„ 81^ pAD108 
fc<fctfp AD 4 0 2©t*/I"<5 5— IfJtfi^OMi&a K>'»»CPCR 
•ST'Nde HBWjA*»AU Cl*i«fc OfcfcN d e I-EcoRI 1. 
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6Kb DNAKffr^pKK NEC$A Lfc&H'^ *-p AD1 0 8 
6 (pADl 0 8£** m4Kmt) fccttfpAD4 0 2 1 (pAD4 0 

5 7#©7$yK^{iNde I -Sac I ©ift 1 9 0 b p DN Afrtf- 
±^ 2 0 3#©7~ y&ggftSa 1 I-ClaI©*H70bpDNA 
%iK± (m. dODNAKfrfcKfrAil^) x 2 3 6#<D75>'»« 
UliC 1 a I-Sph IOift7 5bpDNAIIfrfr± (Hf* % KfrBtl^) 

K-en^nffSt/Ti^io pad 4 o 2 i©f6rK"A£&# > 

Cp AD 4 0 4fc e kO J pAD4 0 6©|o|Krfr^SA-rsc<h(r e koT, * 
ti*'ttpAD4 2 K pAD4 2 2^f^S5[L/c 0 pAD1 086> 

PAD4 0 2 1, p AD 4 2 lfcjctfp AD 4 2 2©BrfrB£p AD 4 1 
6®H»tJt'£SE»1-SC£I::J:»K •fctHE'ftp AD4 1 6 L pAD42 
3^ pAD426fc«fctfpAD4 2 7** *£CpAD4 1 6 lOWJtA 
£p AD4 0 4, pAD4 0 6teci:J>'p AD 4 2 9 ©BWrfrtXife-*-* C 
<i:K«k«?, **i€tipAD4 2 4x P AD 4 2 5fc«fctfp AD 4 6 1 * % 
P A D 4 0 2 fc =fcCK p A D 4 2 3 © Airfr^ p A D 4 2 9 ©HKM" 
•f*C£K«fc») % pAD4 5 lfc«fcD c pAD4 5 5 (.M6lZ^t) Z s p 
AD4 0 2s pAD429 (EI6lC^t) > p AD 4 5 1 fcJ;tfp A D 4 
2 1©BBfrfr£pAD4 4 70RirfriS5*t*C tc«k9> PAD45 
2^ pAD 4 5 3,p AD 4 5 4&£Vp AD 4 5 GZZtlZ'tiftMLtZo 

j^±©ck 9 c LTftia Ltzftm^tf-zxmw j m i o 9 c^n^n 

UC*ib©l#©®#»tiJi££SS8!! LT,*©»£&tt£i§^fc 0 
H1JM109 pAD4 5 5 (FERM P B - 4 0 3 6) fr&mtZ 
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TiJJW<iy—ifVit, 2tmma>7 : i])W<i7-' If cfc *3*ij 1 9°C*,il&tt 
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s5 









(712) 


fib 


6 1.8 


(Escherichia coli) 
JJI109 pAD421 


57His^Tyr 
203 Pro-* Leu 


7 1.5 


JM109 pAD422 


57His-*Tyr 
203Pro-»Ser 


7 0.0 


JM109 pAD423 


57His^Tyr 
236Val-»-Ala 


7 5.4 


JM109 pAD424 


203 Pro-* Leu 
236Val-*Ala 


7 7. 5 


JM109 pAD425 


203Pro^Ser 
236Val^Ala 


7 5.9 


JM109 pAD426 


57His-»Tyr 
203 Pro— Leu 
236Val-»Ala 


7 8. 8 


JM109 pAD427 


57His-*Tyr 
203 Pro^Ser 
236Val-Ala 


7 7.8 



-32- 



WO 94/03613 PCT/JP93/01 101 



S 6 





7i ;mmm 




(712) 


fib 


6 1.8 


(Escherichia coli) 
JM109 pAD451 


57His-*Tyr 
203Pro-*Glu 


7 4.0 


JM109 pAD452 


57His-»-T.yr 
236Val-»Ser 


7 5. 3 


JH109 PAD453 


203Pro-*Glu 
236Val-*Ser 


7 6.0 


JM109 PAD461 


203Pro-^-Glu 
236Val-»Ala 


7 9. 0 


JM109 PAD454 


57His-Tyr 
203Pro-»Glu 
236Val-*Ser 


8 0.4 


JJ1109 pAD455 


57His-»Tyr 
203Pro-^Glu 
236Val-Ala 


8 0.8 


JM109 PAD456 


57His-»Tyr 
203Pro-»Leu 
236Val-Ser 


7 8.5 | 
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mmm 1 o 

W&tttfl^U^xft^'S 5— trg^-f- • n u J Ml 0 9 p 
AD 1 0 8 (FERM B P- 3 1 8 4) • a 'J JM109 

PAD4 55 (FERM BP-4 03 6) *1 Om ] ©2 YT^t&X'- 
ftliiStlfco 11^. 0. 1M K-'J >®mm (pH7. 0) T 
*{**ife*SU BHMiK 1 m 1 fcjgSStf, /hMSt&SM ( R -fit 
ISk UR-2 0PS) t«U «^*i:J:oT8M***^ fig* 
tt£Lfc 0 C0ffiHS*££* Hiifgj&lc5mMi^;tXb'f h-;i/£Sfeta 
bfcftTlOft^Lfco lml©gff&M (lX*A/<5A-D-p- 
tKn*->7z-^''J^, 0. l%K-'J>Ktt«« ( P H6. 5)) 
*3 0°C^t»8 5 e C£T"©i£rr'*ft*'*i3#^&£gU 1 0 0 *t 1 
IRffli£#& (gte*<i^5 0~8 0°C . a? J Ml 09 PAD 
10 8oa«*«tTtt5 0~6 5^C) T'l±, $&K:2~3£**?Lfc** 
Ml 0 0 a 1 ) *Siol/^ &£gT'2 0»IBRJ6S-*fc o 2 5 0^1© 
2 0% h »J *oji/»R****toUTRi6*±a{K »fcgu ±«£i?ii& 
K^*5-f -r^^CttX 3^*^-^501 8-AR*5A)T 
»«f b/Co 4 0 °CT©gft£ 1 0 0 % t LT. £fiflrc©«Stgtt£H 7 
K*t 0 MlfrbWbfrtitisQs <<- • 3'J JM109 pAD45 
5*<ft««P*T?tt7 5'C(*i£0gtt*<*fcK< N -f — • =i y JM109 

pADl 0 8*<ft5»*iJfc«LTs »*©S3Ett*<*?|ti:fi|±bTs 

mmm 1 1 

»J»te*<ft± Ufcx ii JW< i 7 -- br © p H£S£ 
W»tt*<|Si±l/fcf f *^<5 5— • a >J J Ml 0 9 p 
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AD416CFERM BP-3915) SJ-tf-f-. o 'J J Ml 0 9 
PAD4 5 5 (FERM BP-4 0 3 6) ^1 0m 1 ©2 YT^if 
-MMiLto 11^^ 1 OmMK- V ywtmmm (pH7. (h 5 

mM^*xw>-/u££tr) x-mftzftft'^ mmmm 1 m 1 \mm 
mti,tzo =&pHo^5i^^ N ^r*i*>o. im©k-ij ym.rn.mm. ( 

pH5. 5. 6^ 7^ 8) HJx-HC (pH7. 5, 8. 9) 

fc-kOfftR^ySAM* ( P H9* 10s 11) TfHKU cft£« 
iritt 8 0 0 jtt 1 C 2 0 0 a 1 ©±Efi**«**#i*ntn*.-^ 4 0 °CT' 
12. hLfc 0 % LTs -e©100;ul£lm]©g 

IM (l%*J^<i;l/-D-p-t Ko+-/7 i -;^iJi'> s o. 1 
KK-'J (pH7. 0) ) CJD* % 4 0^516$^ MM® 

1 OiHao^rffiT^Wtfco pH7. 0T©i£&£l 0 0X4LT % £ 
p HT-©&Sfi$ft©t§*t§tt£il 8 btz 0 

mmm 1 2 

( 1 ) ^m&^mmm *t 

£a&©^*-£ft§S!Uc (09) o £3\ pUCI 9<t$PCRi££ffl 
3kb©Hi ndl, Cf r 1 0 I *rJt*tt» C©^P 
CRffl77^7-iLTH i ndmtOK&ertff® 1 a c Z«£-?©MJ& 
=i K>*ttCNde lW1Bi&i)<T%, S£KH indl, C f r 1 0 IT* 
tUBrT§ 5 «fc 9 KE^J-trKft Lfc t>©£KJS Kfflt^fc,, c © p CRfU/; 
DNAKrfrtHindl, Cf rl0lT'«x pUC19*^W 
51. 3kb*rtt*ISfc^fci. 4kbBfW-i5-fy--> B >"r*cii:J:-, 
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Ts pUC 1 9KNd e I WBr&aU fimtafr^tzf? X i KpUC • N 
de^ftllfc, pTr c 9 9A (7 t*i ! s7*. 9 TfrJR) 
BtlCPCRffitfflivtO. 6kbOEcoRU EcoRVifr*ft« 
Ufc^, COBU PCRffl7*7'fT-iUTEcoRHaiBrj^©rt«0N 
c o I ttKAtfN d e ItWrjftC*<??K £ £> ic E c o R I N E c o R V 
X<mx°% 5 ck ? l=E9U*»H- btz fc©*EJ6CflH vte» C© P C RT» 
fcDNAKJt*EcoR U' E c oRVTWBrSU pTrc99Ai»4» 
fc-fSO. 6kbKJt*»^fc3. 6 k bKfr&S.-ry-5/ B >tZZt 
t:«koT, pTr c 9 9AJiNd e IflJBr^AU amiOfc^fcT^X $ K 
pTr cNde4ff«Ufc, * bt\ pUC Nde£NdeKSsp 
ITW»rLfc2. OkbifripTrc N d e *N d e K S s p I V 
ttlKbfcO. 6kbK«-*7-fy-->a>-r*wtc«koTs 
ilffl<^-^7X; KpUCNT (110) ZftMLtZo 

h 

S&tt#lS]± Lfcx* ;U/< 5 7 —b*© 1 «©££? A D 4 5 5 
!^&PCRffi*ffl^T> f*A'<5 5-l?*3 - K-i-ftilfi?*^©** 
fHKLfc*^ C©|gPCR7 , 5>r^-tUT 

»£?©H!*S=> K>f»CNde H3»tjS*<T#s it£^©**ih=i K>© 
liCPs t I«Kjfll*<-e**J:?CEW*l!lfi-Ufct)©*Sl6Cffl^fc. 
ZCDPCRX-ntzO. 9 kb©DNA*rfr*Nd e K Pst I "CfllKU 
HU<NdeI> Ps t I T'«Br bf: p U C NT i -f f - ■> 3 >f 5 
c tiz t -jT, H5fttt*<|Sl± Lfcr rt;i//< ^ 7 — ifojsa^^ * -7*5 x 
$ KpNT4 5 5 3 (Ell 0) ^ftfitfco 
(3) WIMt*<fiI±Lfc7 s *A"<5 5-H?36a'<>^-058S 
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±ET'ft® btz p NT 4 5 5 3 *x->x U 1 7 • a y 
(Escherichia col i) HB101 Cttffc&;l/S">Aife* 
fflHTBMHftl/fc. *LT • 3»J HB10 1 p 
NT4 5 5 3 (FERM BP-4 3 6 8) £2 YT£ifeT3 7t\ 16 

6 u n i tes/ml ©g££* 
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E5«J#-t : 1 

mm&z : 1 78 5 

EPOSES : Genoiic DNA 

: T^n^r'JSA • 5 
1** : KNK7 1 2 (FERM BP-1 900) 
CTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GCT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg" Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280. 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTC ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu lie Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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E5t#* : 2 
mn<D&Z : 1 785 

mmm am 
mom : -*m 

E?|J©«3I : Genomic DNA 

: x-> x i; t7 •=>!). 
$£:JM109 p AD4 0 2 (FERM BP-3912) 
GTCCACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 



CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 



ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 



GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 



ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 



60 
120 
180 
238 



286 



334 



382 



430 



55 



60 



65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTT GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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i An tpp ttp 

ACG TCC TTC 


AiA Aim /vpo . Am i m a a 

CAC CAT CTC CTA TCG 


1 m A A A A AAA 

ATG CAG GCC 


aaa TPT tit 

GGG TCT TAT 


PIP IIP 

CAG AAC 


910 


Inr ber rne 


His His Leu Leu Ser 


ll_4. A-l _ 1 1 n 

Met Gin Ala 


Gly ber Tyr 


PI ~ A 

Gin Asn 






215 


oon 

220 




22o 




ppp ppp tpp 
bub GLL Ibb 


TPP PpA AAA AAA AAA 

TCC GCG GCC GCG GGL 


A A P PTP PPP 

AAG GIG GGC 


ATP PAP PAP 

A1G GAG GAG 


A AP TPP 

AAC TGC 


A — O 


biy Ala lrp 


A 1 « AT a A 1 « PI tr 

ber Ala Ala Ala biy 


I HP Unl PI If 

Lys vai uiy 


Uo+ PI ii PI 
Met biU blU 


Asn Cys 






z3U 


Zoo 


Z4U 






ATP PTP PTP 
Alb Lib L1L 


ppp PAP TPP TPP ATP 

Gut LAL ILL ILL AIL 


PTP PPP PPP 
bib bLb LLb 


APP PPP PA A 

ALL bbb bAA 


ATP PTP 

AIL GIL 


1 aac 
lUUb 


I All I All 

met Leu Leu 


Pi tr U-i o Cav P«»r» Tl A 

biy nis ber Lys J,ie 


Vol 41 o Pt-/-\ 

vai Aia rro 


TKt Plu Pin 

inr biy biu 


lie vai 




Z4o 


ZoU 




ZOO 






PPT PTP APT 
bLl Lit All 


APP APP PTP PA A PAP 

ACG ACG CiG GAA GAC 


PAP PTP ATP 

GAG GIG AIC 


APP PPP PPP 

ALL GLL GCC 


PTP PAT 

G1C GAI 


10o4 


Ala Leu inr 


TL — TU%. I PI., A 

Inr Inr Leu Glu Asp 


PI,, U^l T1a 

Glu val lie 


Tk%- A 1 rs A1* 

Inr Ala Ala 


Val Asp 




0£A 

260 


or r 

26o 




OTA 

270 






/vr>/> ai* aaa 

CTC GAT CGC 


TAA AAA All AfA AAm 

TGC CGG GAA CTG CGT 


All AlP ATP 

GAA CAC ATC 


TTP i 1 a mmA 

TTC AAC TTC 


AAG CAG 


1102 


Leu Asp Arg 


Cys Arg Glu Leu Arg 


Ai TT • Tl . 

Glu His He 


Phe Asn Phe 


Lys Gin 




275 


280 


285 




290 




CAT CGT CAG 


CCC CAG CAC TAT GGT 


CTG ATC GCG 


GAA CTC 




1141 


His Arg Gin 


Pro Gin His Tyr Gly 


Leu He Ala 


Glu Leu 








295 


9AA 

300 








TGAGGTTGCC GAAAAGCATG TGTGTCGTTG 


TTPTPPPPPP 
1 ILlLbbLbL 


CTGGGTCACA TCCAGGCGCG 


1 OA1 

lzul 


CCAGGGTGAC GCTGGTGGAA TAGTACCACG 


APPPPTTPAp 
ALLbLJ ILAb 


GGCGATCCGC AAGGAGATGC 


lzbl 


GGGTCGCCGG AGCGGCAAAG CCCGACATTC 


PTTTPPP-APP 
bill LbLALL 


GACGGCCGTC GTGAACTCGA 


1 901 

13zl 


CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC 


TPP A PPTPT A 

iGGACCIblA 


CGTGGAACTG TAGCCCATAT 


1381 


ATAGATTTCC AAAGAGTTTC GGCGAGGCGC 


GGCGCGCC1A 


GCCCCATGTG AGCGAGAACC 


1441 


GTGCCCAGAT CAAAGAATGA GACCGACGCG 


CCGGCCGCGG 


CAAAGGATGA TCCTCAGGGT 


loOl 


CGGATCTATC GCTCCGCCCT GAAGCAGGAG 


GGCGCACGCT 


GGCTGCTGAC GGCGGAGGAA 


1561 


GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC 


CTTGTTCCGG 


CACTTGAGAA TGCGATCGCC 


1621 


ATCGTCGATT ACATCAACGG TACACCGCCC 


CATATCGCGT 


CCCTGGCGGA GCTTTCAACG 


1681 


ACGCTCGGGA TATCCAAGAG CCACTGTCAC 


TCCATCCTCA 


AGACGCTGAC GCATTTCGGC 


1741 


TGGCTGAAAT TCGACAATCG CTCAAAGAGC 


TACGAGCTGA 


ATTC 




1785 
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E^lJ#^ : 3 

mn®%$ : 1 785 
mn<om m 
mm ■■ -MM 

K?iJ®St?® : Genomic DNA 

*:g:JM109 p AD 4 0 4 (F E RM BP-3913) 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 



-44- 



WO 94/03613 



PCT/JP93/01101 



TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA 
Phe Tyr Glu Thr Glu net Pro Gly Pro Val Val Arg Pro 

70 75 
AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr 
85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He 
H5 120 125 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His 

135 140 
CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr 

150 155 
GCC GCG AAA ATG GGC ATG TTC ATC TGC AAC GAT CGC CGC 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg 
165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CTT GTT CCC CAG CAC 
Tyr Asn Thr Pro Thr His Asn Pro Leu Val Pro Gin His 
195 200 205 



CTC TTT GAG 
Leu Phe Glu 
80 

GCT GAA CTC 
Ala Glu Leu 

ATT TTG GTG 
He Leu Val 



478 



CAT TTG CCG 
His Leu Pro 
130 

CTT GAA AAG 
Leu Glu Lys 

145 
GAC GTC GAC 
Asp Val Asp 
160 

TGG CCT GAA 
Trp Pro Glu 

TGC GGC GGC 
Cys Gly Gly 

GAC CAC CTG 
Asp His Leu 
210 



526 



574 



622 



670 



718 



766 



814 



862 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG HCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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ew#* : 4 

E?iJ0g$ : 1 78 5 

mom : -*m 

15?ijO®I : Genomic DNA 

: xi/i ij t7 • 3 'J . 
tt€:JM109 p AD4 0 6 (FERM BP-3914) 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Bet lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe lie Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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WO 94/03613 _ PCT/J P93/011 01 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC TCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Ser Val Pro Gin His Asp His Leu 
195 200 205 210 
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WO 94/0 3613 PCT/JP93/01101 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met GIu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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WO 94/03613 PCT/JP93/01101 

m?m^ : 5 

E*J©*$ : 1 785 

rnnom mm 
mom .• -*« 

E?iJ©S£I : Genomic DNA 

: ^->x >J fc7 • aij. 
»*:JM109 p AD 4 16 (FERM BP-3915) 
GTCGACGGCC GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
. 55 60 65 
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W O 94/0 3613 PCT/JP93/01101 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He Bis Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC HC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 





295 




300 






TGAGGTTGCC 


GAAAAGCATG 


TGTGTCGTTG 


TTCTCGGCGC CTGGGTCACA 


TCCAGGCGCG 


1201 


CCAGGGTGAC 


GCTGGTGGAA 


TAGTACCACG 


ACCGCTTCAG GGCGATCCGC 


AAGGAGATGC 


1261 


GGGTCGCCGG 


AGCGGCAAAG 


CCCGACATTC 


GTTTCGCACC GACGGCCGTC 


GTGAACTCGA 


1321 


CAGTCCGCGA 


GAAGGGCGTA 


TTGCGCGGCC 


TGGACCTGTA CGTGGAACTG 


TAGCCCATAT 


1381 


ATAGATTTCC 


AAAGAGTTTC 


GGCGAGGCGC 


GGCGCGCCTA GCCCCATGTG 


AGCGAGAACC 


1441 


GTGCCCAGAT 


CAAAGAATGA 


GACCGACGCG 


CCGGCCGCGG CAAAGGATGA 


TCCTCAGGGT 


1501 


CGGATCTATC 


GCTCCGCCCT 


GAAGCAGGAG 


GGCGCACGCT GGCTGCTGAC 


GGCGGAGGAA 


1561 


GGGTTGCTGG 


CAAAGCCCAA 


GCCGCCCGGC 


CTTGTTCCGG CACTTGAGAA 


TGCGATCGCC 


1621 


ATCGTCGATT 


ACATCAACGG 


TACACCGCCC 


CATATCGCGT CCCTGGCGGA 


GCTTTCAACG 


1681 


ACGCTCGGGA 


TATCCAAGAG 


CCACTGTCAC 


TCCATCCTCA AGACGCTGAC 


GCATTTCGGC 


1741 


TGGCTGAAAT 


TCGACAATCG 


CTCAAAGAGC 


TACGAGCTGA ATTC 




1785 
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bw#* : 6 
e*j©£3 : 1 785 
mwm : mm 

E79<Z>flEB : Genomic DNA 

mm 

»*: JM109 PAD428 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys A.rg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
" Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 
150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe lie Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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PCT/JP93/01101 



ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala 

215 220 
GGG GCC TGG TCC GCG GCC GCG GGC AAG GCC GGC 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly 

230 235 
ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro 

245 250 
GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val lie 

260 265 
CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He 
275 280 285 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG 
His Arg Gin Pro Gin His Tyr Gly Leu lie Ala 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA 



GGG TCT 
Gly Ser 

ATG GAG 
Met Glu 

ACC GGG 
Thr Gly 
255 
ACC GCC 
Thr Ala 
270 

TTC AAC 
Phe Asn 

GAA CTC 
Glu Leu 



CTGGGTCACA 
GGCGATCCGC 
GACGGCCGTC 
CGTGGAACTG 
GCCCCATGTG 
CAAAGGATGA 
GGCTGCTGAC 
CACTTGAGAA 
CCCTGGCGGA 
AGACGCTGAC 
ATTC 



TAT CAG AAC 
Tyr Gin Asn 

225 
GAG AAC TGC 
Glu Asn Cys 
240 

GAA ATC GTC 
Glu He Val 



910 



GCC GTC GAT 
Ala Val Asp 



TTC AAG CAG 
Phe Lys Gin 
290 



TCCAGGCGCG 
AAGGAGATGC 
GTGAACTCGA 
TAGCCCATAT 
AGCGAGAACC 
TCCTCAGGGT 
GGCGGAGGAA 
TGCGATCGCC 
GCTTTCAACG 
GCATTTCGGC 



958 



1006 



1054 



1102 



1141 



1201 
1261 
1321 
1381 
1441 
1501 
1561 
1621 
1681 
1741 
1785 
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mm<D%$ : 1 7 8 5 
rnmow ■. m 
m®wt : -*« 

©S^ : G enomic D N A 

:x-/iijh7- 3 'J . 
#£:JM109 pAD429 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe lie Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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7JE91/Q1 101 



TTC TAT GAG 
Phe Tyr Glu 

AAG GCC GCG 
Lys Ala Ala 
85 

GTC GTC GAA 
Val Val Glu 

100 
GAT AAG TCA 
Asp Lys Ser 
115 

GGT CAC AAG 
Gly His Lys 

CGT TAT TTC 
Arg Tyr Phe 

GCC GCG AAA 
Ala Ala Lys 
165 

GCC TGG CGG 
Ala Trp Arg 

180 
TAC AAC ACG 
Tyr Asn Thr 
195 



ACC GAA 
Thr Glu 
70 
GAA CTC 
Glu Leu 

GGC GGC 
Gly Gly 

GGC AAG 
Gly Lys 

GAG TAC 
Glu Tyr 
135 
GAG CCG 
Glu Pro 
150 

ATG GGG 
Met Gly 

GTG ATG 
Val Met 

CCG ACC 
Pro Thr 



ATG CCC 
Met Pro 

GGG ATC 
Gly He 

GTC AAG 
Val Lys 
105 
ATC GTC 
lie Val 
120 

GAG GCC 
Glu Ala 

GGC GAT 
Gly Asp 

ATG TTC 
Met Phe 

GGC CTC 
Gly Leu 
185 
CAC AAT 
His Asn 
200 



GGC CCG GTG 
Gly Pro Val 
75 ■ 
GGC TTC AAT 
Gly Phe Asn 
90 

CGT CGC TTC 
Arg Arg Phe 

GGC AAG TAT 
Gly Lys Tyr 

TAC CGG CCG 
Tyr Arg Pro 
140 

CTC GGC TTC 
Leu Gly Phe 

155 
ATC TGC AAC 
He Cys Asn 
170 

AGG GGC GCC 
Arg Gly Ala 

CCC GAA GTT 
Pro Glu Val 



GTC CGT CCA 
Val Arg Pro 

CTG GGC TAC 
Leu Gly Tyr 
95 

AAC ACG TCC 
Asn Thr Ser 

110 
CGT AAG ATC 
Arg Lys He 
125 

TTC CAG CAT 
Phe Gin His 

CCG GTC TAT 
Pro Val Tyr 

GAT CGC CGC 
Asp Arg Arg 
175 

GAG ATC ATC 
Glu He lie 

190 
CCC CAG CAC 
Pro Gin His 
205 



CTC TTT GAG 
Leu Phe Glu 
80 

GCT GAA CTC 
Ala Glu Leu 

ATT TTG GTG 
He Leu Val 

CAT TTG CCG 
His Leu Pro 
130 

CTT GAA AAG 
Leu Glu Lys 

145 
GAC GTC GAC 
Asp Val Asp 
160 

TGG CCT GAA 
Trp Pro Glu 

TGC GGC GGC 
Cys Gly Gly 

GAC CAC CTG 
Asp His Leu 
210 



478 



526 



574 



622 



670 



718 



766 



814 



862 
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ACC TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC H41 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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Mfflj'j PCT/JP93/01101, 

w,nm : 8 

E?iJ©g$ : 1 785 
E?|J©§5 : 

Most : -*m 

E^ijoaffl : Genomic DNA 

: ixx 'J h7 • 3»J . 
J*£:JM109 PAD431 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

GAG 286 
Glu 

GCC 334 
Ala 

ACG 382 
Thr 
50 

AGC 430 
Ser 



CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu 
35 40 45 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp 
55 60 65 
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WO 94/03613 



PCT/JP93/01101 



TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTC 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys lie Val Gly Lys Tyr Arg Lys lie His Leu Pro 
115 120 ' 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe lie Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu lie He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC AAC GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Asn Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACC TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 178? 
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&£:JM109 PAD434 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CTA TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp Leu Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GCT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACC TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu lie Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 . 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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#£:JM10 9 PAD 435 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CTT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp Leu Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Bet Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC CGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu lie He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe Bis Bis Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Bet Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG. 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
2? 5 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC \ui 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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ft£ : JM109 pAD439 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys lie His Leu Pro 
H5 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe lie Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu lie lie Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GCT GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val lie Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His lie Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu lie Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321- 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGCCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC \m 
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1*£:JM109 pAD441 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGC ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He lie Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG ACT GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC H41 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 





295 




300 






TGAGGTTGCC 


GAAAAGCATG 


TGTGTCGTTG 


TTCTCGGCGC CTGGGTCACA 


TCCAGGCGCG 


1201 


CCAGGGTGAC 


GCTGGTGGAA 


TAGTACCACG 


ACCGCTTCAG GGCGATCCGC 


AAGGAGATGC 


1261 


GGGTCGCCGG 


AGCGGCAAAG 


CCCGACATTC 


GTTTCGCACC GACGGCCGTC 


GTGAACTCGA 


1321 


CAGTCCGCGA 


GAAGGGCGTA 


TTGCGCGGCC 


TGGACCTGTA CGTGGAACTG 


TAGCCCATAT 


1381 


ATAGATTTCC 


AAAGAGTTTC 


GGCGAGGCGC 


GGCGCGCCTA GCCCCATGTG 


AGCGAGAACC 


1441 


GTGCCCAGAT 


CAAAGAATGA 


GACCGACGCG 


CCGGCCGCGG CAAAGGATGA 


TCCTCAGGGT 


1501 


CGGATCTATC 


GCTCCGCCCT 


GAAGCAGGAG 


GGCGCACGCT GGCTGCTGAC 


GGCGGAGGAA 


1561 


GGGTTGCTGG 


CAAAGCCCAA 


GCCGCCCGGC 


CTTGTTCCGG CACTTGAGAA 


TGCGATCGCC 


1621 


ATCGTCGATT 


ACATCAACGG 


TACACCGCCC 


CATATCGCGT CCCTGGCGGA 


GCTTTCAACG 


1681 


ACGCTCGGGA 


TATCCAAGAG 


CCACTGTCAC 


TCCATCCTCA AGACGCTGAC 


GCATTTCGGC 


1741 


TGGCTGAAAT 


TCGACAATCG 


CTCAAAGAGC 


TACGAGCTGA A TTC 




1785 
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EVKDZZ : 1 785 

mnom ■. m 

m®& : -MM 

EnomM : Genomic DNA 

: J-S/x 'J b 7 • 3 'J . 
I*£:JM109 pAD445 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

GAG 286 
Glu 

GCC 334 
Ala 

ACG 382 
Thr 
50 

AGC 430 
Ser 



CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu 
35 40 45 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp 
55 60 65 
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WO94/03613 PCT/JK>3/01101 

HC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC ACC GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Thr Val Pro Gin His Asp His Leu 
195 200 205 210 



-75- 



PCT/JP93/01101 



ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC \m 
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mvm^ ■. 1 4 
mmo&z : i 785 
mnom mm 
mom 

E?'J©S5i : Genomic DNA 

: i->x >j h7 • a'»J 
<*€:JM109 pAD447 
GTCGACGGCC GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25. 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GOT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC (XT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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WO 94/03613 : PO7JP93/0n01 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG TCA GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Met Glu Glu Asn Cys 

230 235 • 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His lie Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCC CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC HPS 
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: 1 5 

E?iJ©g$ : 1 78 5 

mnom mm 

1E?!I ©«H : G enomic D N A 

: i->i »J t7 • a U 
t*£:JM109 PAD448 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TIC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Tip His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 



-80- 



PCT/JP93/0I101 



TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Bet Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly Bis Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Het Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu lie He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAC CAC GAC CAC CTG 852 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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WO 94/03613 



PCT/JP93/01101 



ACG TCC TTC CAC CAT CTC CTA TCC ATG CAC GCC GGG TCT TAT CAG AAC 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG TCG GGC ATG GAG GAG AAC TGC 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Bet Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn 
275 280 285 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 



910 



TTC AAG CAG 
Phe Lys Gin 
290 



958 



1006 



1054 



1102 



1141 



1201 

1261 

1321 

1381 

1441 

1501 

1561 

1621 

1681 

1741 

1785 
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mm 

: i->x 'J 1 7 • 3 'J 
ft£:JM109 PAD450 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 

CAG ATG ATA CTT GCA GTG GGA CAA 
Gin Bet lie Leu Ala Val Gly Gin 
5 10 
ACA CGC GAA CAG GTC GTC GTT CGT 
Thr Arg Glu Gin Val Val Val Arg 

20 25 
GCG AGC CGG GGC GCG AAT TTC ATT 
Ala Ser Arg Gly Ala Asn Phe lie 
35 40 
ACC TTC TTC CCG CGC TGG CAT TIC 
Thr Phe Phe Pro Arg Trp His Phe 
55 



CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Gly Pro lie Ala Arg Ala Glu 
15 

CTT CTC GAC ATG CTG ACG AAA GCC 334 
Leu Leu Asp Met Leu Thr Lys Ala 
30 

GTC TTC CCC GAA CTC GCG CTT ACG 382 
Val Phe Pro Glu Leu Ala Leu Thr 
45 50 
ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Asp Glu Ala Glu Leu Asp Ser 
60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 ' 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCC GGC AAG ACG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Thr Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val lie Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu lie Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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Efll©8S : Genomic DNA 

mm 

#£:JM109 PAD421 

CATA TG ACA CGT 12 
Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 
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AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CTT GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Leu Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 
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WO 94/03613 PCT/JP93/01101 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 915 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 975 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1035 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1095 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1155 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1215 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1275 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1335 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1395 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1455 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1515 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1559 
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wo 94/03613 ^Jf^/oim 

bw#* : 1 8 

mmogiZ : i 5 59 
mnom. mm 
#<d& : -*m 

VtfuiS- .-KIM 
®.m®mm : Genomic DNA 

tt£ : JM1 09 PAD422 

CATA TG ACA CGT 12 
Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe lie Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 
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WO 94/03613 PCT/JP93/01101 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Hex Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG CTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu lie He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC TCT GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Ser Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 



-90- 



WO 94/03613 



PCT/JP93/01101 



GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly 

230 235 
ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro 

245 250 
GCT CTC ACT ACG ACG CTG GAA GAG GAG GTG ATC 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He 

260 265 
CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He 
275 280 285 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA 



ATG GAG 
Met Glu 

ACC GGG 
Thr Gly 
255 
ACC GCC 
Thr Ala 
270 

TTC AAC 
Phe Asn 

GAA CTC 
Glu Leu 



CTGGGTCACA 
GGCGATCCGC 
GACGGCCGTC 
CGTGGAACTG 
GCCCCATGTG 
CAAAGGATGA 
GGCTGCTGAC 
CACTTGAGAA 
CCCTGGCGGA 
AGACGCTGAC 
ATTC 



GAG AAC TGC 
Glu Asn Cys 
240 

GAA ATC GTC 
Glu He Val 



732 



GCC GTC GAT 
Ala Val Asp 



TTC AAG CAG 
Phe Lys Gin 
290 



TCCAGGCGCG 
AAGGAGATGC 
GTGAACTCGA 
TAGCCCATAT 
AGCGAGAACC 
TCCTCAGGGT 
GGCGGAGGAA 
TGCGATCGCC 
GCTTTCAACG 
GCATTTCGGC 



780 



828 



876 



915 



975 
1035 
1095 
1155 
1215 
1275 
1335 
1395 
1455 
1515 
1559 
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WO 94/03613 ^CT/JP93/01101 

mm^ : 1 9 

E*|0*$ : 1 559 

mon : -mm 

@E?i)0§3S : Genomic DNA 

mm 

:i->x'Jt7- 3U . 
»£:JM109 PAD423 

CATA TG ACA CGT 12 
Thr Arg 

1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 . 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 
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WO 94/03613 PCT/JP93/0110L 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 
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WO 94/03613 PCT/JP93/01101 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 

Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 

Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 

Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 
260 265 270 



CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 



275 280 


285 


290 




CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG 


GAA CTC 


915 


His Arg Gin Pro Gin His Tyr Gly Leu He Ala 


Glu Leu 




295 


300 






TGAGGTTGCC GAAAAGCATG TGTGTCGTTG 


TTCTCGGCGC 


CTGGGTCACA TCCAGGCGCG 


975 


CCAGGGTGAC GCTGGTGGAA TAGTACCACG 


ACCGCTTCAG 


GGCGATCCGC AAGGAGATGC 


1035 


GGGTCGCCGG AGCGGCAAAG CCCGACATTC 


GTTTCGCACC 


GACGGCCGTC GTGAACTCGA 


1095 


CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC 


TGGACCTGTA 


CGTGGAACTG TAGCCCATAT 


1155 


ATAGATTTCC AAAGAGTTTC GGCGAGGCGC 


GGCGCGCCTA 


GCCCCATGTG AGCGAGAACC 


1215 


GTGCCCAGAT CAAAGAATGA GACCGACGCG 


CCGGCCGCGG 


CAAAGGATGA TCCTCAGGGT 


1275 


CGGATCTATC GCTCCGCCCT GAAGCAGGAG 


GGCGCACGCT 


GGCTGCTGAC GGCGGAGGAA 


1335 


GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC 


CTTGTTCCGG 


CACTTGAGAA TGCGATCGCC 


1395 


ATCGTCGATT ACATCAACGG TACACCGCCC 


CATATCGCGT 


CCCTGGCGGA GCTTTCAACG 


1455 


ACGCTCGGGA TATCCAAGAG CCACTGTCAC 


TCCATCCTCA 


AGACGCTGAC GCATTTCGGC 


1515 


TGGCTGAAAT TCGACAATCG CTCAAAGAGC 


TACGAGCTGA 


ATTC 


1559 
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WO 94/03613 PCT/JP93/01101 

E?m^ : 2 0 

: 1 5 5 9 

: mm 

m<om : 

E?iJ0©t : Genomic DNA 

: x-> x !lk7'3>J . 
i*£:JM109 p AD 4 2 4 (F ERM BP-4 0 34) 

CATA TG ACA CGT 12 
Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe lie Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 



-95- 




WO 94/03613 PCT/JP93/01101 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu lie He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CTT GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Leu Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 



-96- 



WO 94/03613 



PCT/JP93/01101 



GGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 915 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 975 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1035 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1095 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1155 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1215 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1275 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1335 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1395 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1455 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1515 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1559 
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E?iJ#-f : 2 1 
mWQ&Z : 1 5 5 9 
EJFlJOS : MS? 
«<Dft : -*« 

E?>J ® IHg : G enomic D N A 

mm 

JM109 pAD425 

CATA TG ACA CGT 12 
Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATC CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAC 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 
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WO94/03613 PCT/JP93/01101 

AAG GCC GCG GAA CTC G6G ATC GGC TTC AAT CTG GGC TAC GCT GAA ac 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

G7C GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

CGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC TCT GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Ser Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 



-99- 



WO 94/03613 PCT/JP93/01101 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His lie Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 915 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 975 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1035 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1095 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1155 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1215 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1275 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1335 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1395 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1455 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1515 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1559 
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WO 94/03613 J»CT/JW3/01101 

mwm : 2 2 

E?iJ©g£ : 1 55 9 
E3»J©fHH : Genomic DNA 

mm 

: i->x 'J fc7 • 3 y . 
&£:JM109 PAD426 

CATA TG ACA CGT 12 
Thr Arg 

1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 
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AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CTT GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Leu Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 



-102- 



WO 94/03613 



PCT/JP93/01101 



GGG GCC TGC TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 ' 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 915 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 975 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCCCTTCAG GGCGATCCGC AAGGAGATGC 1035 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1095 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1155 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1215 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1275 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1335 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1395 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1455 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1515 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1559 
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£?IJ#-Sf : 2 3 
E?iJ©5$ : 1 55 9 

e?ij©m : mm 
mom : -*« 

E5iJ OffiH : G enomic D N A 
&& 

t*« : JM1 0 9 pAD4 2 7 

CATA TG ACA CGT 12 
Thr Arg 

1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 
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AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He lie Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC TCT GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Ser Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 
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CGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 915 
His Arg Gin Pr.o Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 975 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1035 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1095 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1155 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1215 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1275 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1335 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1395 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1455 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1515 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1559 
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GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT.GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 ' 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin Bis Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC GAA GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Glu Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GTG GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Val Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met .Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 





295 




300 






TGAGGTTGCC 


GAAAAGCATG 


TGTGTCGTTG 


TTCTCGGCGC CTGGGTCACA 


TCCAGGCGCG 


1201 


CCAGGGTGAC 


GCTGGTGGAA 


TAGTACCACG 


ACCGCTTCAG GGCGATCCGC 


AAGGAGATGC 


1261 


GGGTCGCCGG 


AGCGGCAAAG 


CCCGACATTC 


GTTTCGCACC GACGGCCGTC 


GTGAACTCGA 


1321 


CAGTCCGCGA 


GAAGGGCGTA 


TTGCGCGGCC 


TGGACCTGTA CGTGGAACTG 


TAGCCCATAT 


1381 


ATAGATTTCC 


AAAGAGTTTC 


GGCGAGGCGC 


GGCGCGCCTA GCCCCATGTG 


AGCGAGAACC 


1441 


GTGCCCAGAT 


CAAAGAATGA 


GACCGACGCG 


CCGGCCGCGG CAAAGGATGA 


TCCTCAGGGT 


1501 


CGGATCTATC 


GCTCCGCCCT 


GAAGCAGGAG 


GGCGCACGCT GGCTGCTGAC 


GGCGGAGGAA 


1561 


GGGTTGCTGG 


CAAAGCCCAA 


GCCGCCCGGC 


CTTGTTCCGG CACTTGAGAA 


TGCGATCGCC 


1621 


ATCGTCGATT 


ACATCAACGG 


TACACCGCCC 


CATATCGCGT CCCTGGCGGA 


GCTTTCAACG 


1681 


ACGCTCGGGA 


TATCCAAGAG 


CCACTGTCAC 


TCCATCCTCA AGACGCTGAC 


GCATTTCGGC 


1741 


TGGCTGAAAT 


TCGACAATCG 


CTCAAAGAGC 


TACGAGCTGA ATTC 




1785 
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&£:JM109 PAD452 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

GGT CCG ATC GCG CGC GCG GAG 286 
Gly Pro He Ala Arg Ala Glu 
15 

CTC GAC ATG CTG ACG AAA GCC 334 
Leu Asp Met Leu Thr Lys Ala 
30 

TTC CCC GAA CTG GCG CTT ACG 382 
Phe Pro Glu Leu Ala Leu Thr 
45 50 
GAC GAG GCC GAG CTC GAT AGC 430 
Asp Glu Ala Glu Leu Asp Ser 
60 65 
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CAG ATG ATA CTT GCA GTG GGA CAA CAA 

Gin Met lie Leu Ala Val Gly Gin Gin 

5 10 

ACA CGC GAA CAG GTC GTC GTT CGT CTT 

Thr Arg Glu Gin Val Val Val Arg Leu 

20 25 

GCG AGC CGG GGC GCG AAT TTC ATT GTC 

Ala Ser Arg Gly Ala Asn Phe He Val 
35 40 

ACC TTC TTC CCG CGC TGG TAT TTC ACC 

Thr Phe Phe Pro Arg Trp Tyr Phe Thr 
55 



WO94/03613 PCT/JP93/01101 

TO TAT GAG ACC GAA ATC CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys lie Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Het Gly Leu Arg Gly Ala Glu lie He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Pro Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACC TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG TCA GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 



CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 



295 




300 






TGAGGTTGCC GAAAAGCATG 


TGTGTCGTTG 


TTCTCGGCGC CTGGGTCACA 


TCCAGGCGCG 


1201 


CCAGGGTGAC GCTGGTGGAA 


TAGTACCACG 


ACCGCTTCAG GGCGATCCGC 


AAGGAGATGC 


1261 


GGGTCGCCGG AGCGGCAAAG 


CCCGACATTC 


GTTTCGCACC GACGGCCGTC 


GTGAACTCGA 


1321 


CAGTCCGCGA GAAGGGCGTA 


TTGCGCGGCC 


TGGACCTGTA CGTGGAACTG 


TAGCCCATAT 


1381 


ATAGATTTCC AAAGAGTTTC 


GGCGAGGCGC 


GGCGCGCCTA GCCCCATGTG 


AGCGAGAACC 


1441 


GTGCCCAGAT CAAAGAATGA 


GACCGACGCG 


CCGGCCGCGG CAAAGGATGA 


TCCTCAGGGT 


1501 


CGGATCTATC GCTCCGCCCT 


GAAGCAGGAG 


GGCGCACGCT GGCTGCTGAC 


GGCGGAGGAA 


1561 


GGGTTGCTGG CAAAGCCCAA 


GCCGCCCGGC 


CTTGTTCCGG CACTTGAGAA 


TGCGATCGCC 


1621 


ATCGTCGATT ACATCAACGG 


TACACCGCCC 


CATATCGCGT CCCTGGCGGA 


GCTTTCAACG 


1681 


ACGCTCGGGA TATCCAAGAG 


CCACTGTCAC 


TCCATCCTCA AGACGCTGAC 


GCATTTCGGC 


1741 


TGGCTGAAAT TCGACAATCG 


CTCAAAGAGC 


TACGAGCTGA ATTC 




1785 
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GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys lie Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC GAA GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Glu Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCC ATC CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG TCA GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC mi 
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mnm ■. 2 7 

E?iJOfi£ : 1559 

Emm : mm 
mm : -*m 

E?iJ0®I : Genomic DNA 
tt«:JM109 PAD461 

CATA TG ACA CGT 12 
Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe lie Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 



-116- 



WO 94/03613 PCT/JP93/01101 



AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC GAA GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Glu Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 
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GGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 ' 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 915 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 975 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1035 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1095 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1155 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1215 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1275 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1335 
GGGTTGCTGC CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1395 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1455 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1515 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1559 
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m<D& ■. -*« 

E?iJ©8£I : Genomic DNA 

sen 

: i->xV h7« a»J 
»£:JM109 pAD 454 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 

CAG ATG ATA CTT GCA GTG GGA 
Gin Met lie Leu Ala Val Gly 

5 

ACA CGC GAA CAG GTC GTC GTT 
Thr Arg Glu Gin Val Val Val 
20 25 
GCG AGC CGG GGC GCG AAT TTC 
Ala Ser Arg Gly Ala Asn Phe 
35 40 
ACC TTC TTC CCG CGC TGG TAT 
Thr Phe Phe Pro Arg Trp Tyr 
55 



CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Gin Gly Pro He Ala Arg Ala Glu 
10 15 
CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Arg Leu Leu Asp Met Leu Thr Lys Ala 
30 

ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
He Val Phe Pro Glu Leu Ala Leu Thr 
45 50 
TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Phe Thr Asp Glu Ala Glu Leu Asp Ser 
60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu lie lie Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC GAA GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Glu Val Pro Gin His Asp His Leu 
195 200 205 210 



-120- 



WO 94/03613 PCT/JP93/01101 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG TCA GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 





295 




300 






TGAGGTTGCC 


GAAAAGCATG 


TGTGTCGTTG 


TTCTCGGCGC CTGGGTCACA 


TCCAGGCGCG 


1201 


CCAGGGTGAC 


GCTGGTGGAA 


TAGTACCACG 


ACCGCTTCAG GGCGATCCGC 


AAGGAGATGC 


1261 


GGGTCGCCGG 


AGCGGCAAAG 


CCCGACATTC 


GTTTCGCACC GACGGCCGTC 


GTGAACTCGA 


1321 


CAGTCCGCGA 


GAAGGGCGTA 


TTGCGCGGCC 


TGGACCTGTA CGTGGAACTG 


TAGCCCATAT 


1381 


ATAGATTTCC 


AAAGAGTTTC 


GGCGAGGCGC 


GGCGCGCCTA GCCCCATGTG 


AGCGAGAACC 


1441 


GTGCCCAGAT 


CAAAGAATGA 


GACCGACGCG 


CCGGCCGCGG CAAAGGATGA 


TCCTCAGGGT 


1501 


CGGATCTATC 


GCTCCGCCCT 


GAAGCAGGAG 


GGCGCACGCT GGCTGCTGAC 


GGCGGAGGAA 


1561 


GGGTTGCTGG 


CAAAGCCCAA 


GCCGCCCGGC 


CTTGTTCCGG CACTTGAGAA 


TGCGATCGCC 


1621 


ATCGTCGATT 


ACATCAACGG 


TACACCGCCC 


CATATCGCGT CCCTGGCGGA 


GCTTTCAACG 


1681 


ACGCTCGGGA 


TATCCAAGAG 


CCACTGTCAC 


TCCATCCTCA AGACGCTGAC 


GCATTTCGGC 


1741 


TGGCTGAAAT 


TCGACAATCG 


CTCAAAGAGC 


TACGAGCTGA ATTC 




1785 
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mm®&z : i 5 5 9 
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h#Dj>- : E£§$ 
SE?|J©«2I : Genomic DNA 

: i^a 'J t7 • . 
»€:JM109 p AD4 5 5 (FERM BP-4 0 3 6) 

CATA TG ACA CGT 12 
Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe lie Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 
70 75 80 
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AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys lie Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC-TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC GAA GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Glu Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
215 220 225 
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GGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Tip Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGC GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 
260 265 270 



CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 



275 280 


285 


290 




CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG 


GAA CTC 


915 


His Arg Gin Pro Gin His Tyr Gly Leu He Ala 


Glu Leu 




295 


300 






TGAGGTTGCC GAAAAGCATG TGTGTCGTTG 


TTCTCGGCGC 


CTGGGTCACA TCCAGGCGCG 


975 


CCAGGGTGAC GCTGGTGGAA TAGTACCACG 


ACCGCTTCAG 


GGCGATCCGC AAGGAGATGC 


1035 


GGGTCGCCGG AGCGGCAAAG CCCGACATTC 


GTTTCGCACC 


GACGGCCGTC GTGAACTCGA 


1095 


CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC 


TGGACCTGTA 


CGTGGAACTG TAGCCCATAT 


1155 


ATAGATTTCC AAAGAGTTTC GGCGAGGCGC 


GGCGCGCCTA 


GCCCCATGTG AGCGAGAACC 


1215 


GTGCCCAGAT CAAAGAATGA GACCGACGCG 


CCGGCCGCGG 


CAAAGGATGA TCCTCAGGGT 


1275 


CGGATCTATC GCTCCGCCCT GAAGCAGGAG 


GGCGCACGCT 


GGCTGCTGAC GGCGGAGGAA 


1335 


GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC 


CTTGTTCCGG 


CACTTGAGAA TGCGATCGCC 


1395 


ATCGTCGATT ACATCAACGG TACACCGCCC 


CATATCGCGT 


CCCTGGCGGA GCTTTCAACG 


1455 


ACGCTCGGGA TATCCAAGAG CCACTGTCAC 


TCCATCCTCA 


AGACGCTGAC GCATTTCGGC 


1515 


TGGCTGAAAT TCGACAATCG CTCAAAGAGC 


TACGAGCTGA 


ATTC 


1559 
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E?iJ®££ : 1 785 

ttOjtt : z*m 

BE?"J©aii : Genomic DNA 

mm 

: x-> x 'J h7 • =»'J . 
: JM1 09 pAD456 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

GAG 286 
Glu 

GCC 334 
Ala 

ACG 382 
Thr 
50 

AGC 430 
Ser 



CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu 
35 40 45 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp 
55 60 65 
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TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys lie Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CTT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Leu Val Pro Gin His Asp His Leu 
195 200 205 210 
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ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG TCA GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys He Val Ala Pro Thr Gly Glu lie Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val He Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 
CGGATCTATC GCTCCCCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGG CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 
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EJiJOfflK : Genomic DNA 

: x^x'J t7- =J»J . 
ifc£:JM109 pAD468 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 

gttttcccgg ccgctgggcc ggacatcacc taggaaggag cagaggttca TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met lie Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe lie Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 



-128- 




WO 94/03613 PCT/JP93/01101 

Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly He Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 . 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC GCT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro Ala Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
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215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG TCA GGC ATG GAG GAG AAC TGC 958 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ser Gly Met Glu Glu Asn Cys 

230 235 240 

ATG CTG CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 1006 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 1054 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val lie Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 1102 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His lie Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 1141 
His Arg Gin Pro Gin His Tyr Gly Leu He Ala Glu Leu 

295 300 
TGAGGTTGCC GAAAAGCATG TGTGTCGTTG TTCTCGGCGC CTGGGTCACA TCCAGGCGCG 1201 
CCAGGGTGAC GCTGGTGGAA TAGTACCACG ACCGCTTCAG GGCGATCCGC AAGGAGATGC 1261 
GGGTCGCCGG AGCGGCAAAG CCCGACATTC GTTTCGCACC GACGGCCGTC GTGAACTCGA 1321 
CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC TGGACCTGTA CGTGGAACTG TAGCCCATAT 1381 
ATAGATTTCC AAAGAGTTTC GGCGAGGCGC GGCGCGCCTA GCCCCATGTG AGCGAGAACC 1441 
GTGCCCAGAT CAAAGAATGA GACCGACGCG CCGGCCGCGG CAAAGGATGA TCCTCAGGGT 1501 . 
CGGATCTATC GCTCCGCCCT GAAGCAGGAG GGCGCACGCT GGCTGCTGAC GGCGGAGGAA 1561 
GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC CTTGTTCCGC CACTTGAGAA TGCGATCGCC 1621 
ATCGTCGATT ACATCAACGG TACACCGCCC CATATCGCGT CCCTGGCGGA GCTTTCAACG 1681 
ACGCTCGGGA TATCCAAGAG CCACTGTCAC TCCATCCTCA AGACGCTGAC GCATTTCGGC 1741 
TGGCTGAAAT TCGACAATCG CTCAAAGAGC TACGAGCTGA ATTC 1785 



-130- 



PCT/JP93/01101 



BW*"t : 3 2 
EBIfcSa : 1785 

mm ■. -*m 

E?'J©Sli : Genomic DNA 
£* 

44SJ« : »; t7 • ay . 
*«:JM109 PAD469 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA .CAA GGT CCG ATC GCG CGC GCG GAG 286 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 334 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 382 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 430 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 478 
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Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser lie Leu Val 

100 105 . 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC ATT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro He Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
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215 220 225 



rrr rrr tpp 
GUG Ull 1UU 


tpp rrr rrr rrr rrr 
ILL ULU ULL ULU UUL 


AAP TP A PPP 

AAU I LA UUL 


A TP PAP PAP AAP TPP 

A1U UAU UAU AAL IUl 


bOO 


bly Ala Irp 


ber Ala Ala Ala Gly 


Lys ber Gly 


11/*+ PI.. PI.. A „_ 

Met Ulu Ulu Asn Cys 






<2oU 


Z3o 


z4U 




atp ptp ptp 

A1U Liu LIU 


rrr pap tpp tpp atp 

UUL LAL ILL 1UL AIL 


PTP PPP PPP 
U1U ULU LLU 


APP PPP PA A ATP PTP 
ALL UuU UAA AIL UJL 


1 nnc 
lUUb 


Mel Leu Leu 


uiy nis oer Lys lie 


Vol Alo Pi-r» 

vai Aia rro 


Thr- PI \i PI it Tlo Vol 

inr uiy uiu lie vai 










COO 




rrT rrr apt 

utl tlL Atl 


APP APP PTP PA A PAP 
ALU ALU Liu UAA UAL 


PAP PTP ATP 
UAU uiU AJL 


APP PPP PPP PTP PAT 
ALL ULL ULL U1L UA1 




Ala Leu inr 


tl- tl_ 1 ... pi., u_ 

Inr Inr Leu Ulu Asp 


P1«» I/**! Tla 

Ulu vai lie 


Th*. A 1 « A 1 o V^l Ao« 

inr Ala Ala vai Asp 














rTr r at rrr 
tit WU tut 


TPP PPP PA A PTP PPT 

Jul lUU GAA LIU lUI 


PA A PA P ATP 

UAA lAl AIL 


TTP AAP TTP AAP PAP 

IJL AAL 1IL AAU LAG 


1 1 oo 

1102 


Leu Asp Arg 


Cys Arg Glu Leu Arg 


Glu His lie 


rne Asn rne Lys Gin 




275 


280 


28o 


290 




CAT CGT CAG 


CCC CAG CAC TAT GGT 


CTG ATC GCG 


GAA CTC 


1141 


His Arg Gin 


Pro Gin His Tyr Gly 


Leu He Ala 


Glu Leu 






295 


O AO 

300 






TGAGGTTGCC GAAAAGCATG TGTGTCGTTG 


TTPTPPPPPP 

TTCTlGGCGl 


CTGGGTCACA tccaggcgcg 


1201 


CCAGGGTGAC GCTGGTGGAA TAGTACCACG 


a rrrrTTr a p 

alluli IlAG 


rrrr a Trrrr a a pp a p a tpp 
UULUAlLLUL AAGGAGA1GL 


1 0£1 

1261 


GGGTCGCCGG AGCGGCAAAG CCCGACATTC 


PTTTPPPAPP 
Ul 11LLLALL 


p a rrrrrrTr ptp a a ptpp a 
UALUULLU1L UlUAALlLUA 


1001 
loll 


CAGTCCGCGA GAAGGGCGTA TTGCGCGGCC 


TPPAPPTPTA 

1UUALL1U1A 


pptppaaptp t a rrrr a tat 
lUIUUAALJU lAULLLAiAi 


1 001 

1381 


ATAGATTTCC AAAGAGTTTC GGCGAGGCGC 


rrrrrrrrT a 
UGLulULLiA 


rrrrr a tptp a ppp a p a a pp 
ULLLLA1U1U AUCGAGAACC 


1 i A 1 

1441 


GTGCCCAGAT CAAAGAATGA GACCGACGCG 


CCGGCCGCGG 


CAAAGGATGA TCCTCAGGGT 


1501 


CGGATCTATC GCTCCGCCCT GAAGCAGGAG 


GGCGCACGCT 


GGCTGCTGAC GGCGGAGGAA 


1561 


GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC 


CTTGTTCCGG 


CACTTGAGAA TGCGATCGCC 


1621 


ATCGTCGATT ACATCAACGG TACACCGCCC 


CATATCGCGT 


CCCTGGCGGA GCTTTCAACG 


1681 


ACGCTCGGGA TATCCAAGAG CCACTGTCAC 


TCCATCCTCA 


AGACGCTGAC GCATTTCGGC 


1741 


TGGCTGAAAT TCGACAATCG CTCAAAGAGC 


TACGAGCTGA 


ATTC 


1785 
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K?'J©£$ : 1 785 

e?ij©s : mm 
mom -*« 

E?lJ©flHB : Genomic DNA 

: ii/x'J tT • 3«J . 
1*2 : J Ml 0 9 p AD 4 70 
GTCGACGGCG GGCTCGCGCG AGAGCTTGTC AAGCAGCGCA AATTCCGGTT CCGCTCCGGT 60 
TGACAGATCA AAAATTTTAC GCCTGTTATT GTCGTGCTGC ATGTAATATT TCGTACTTTA 120 
TGTAGAATTT GCATTGCGCC GCGAGTCACA AAGCCGGTTT TCGGCGATGT GTTTCACAAC 180 
GTTTTCCCGG CCGCTGGGCC GGACATCACC TAGGAAGGAG CAGAGGTTCA TG ACA CGT 238 

Thr Arg 
1 

CGC GCG GAG 286 
Arg Ala Glu 

ACG AAA GCC 334 
Thr Lys Ala 

GCG CTT ACG 382 
Ala Leu Thr 
50 

CTC GAT AGC 430 
Leu Asp Ser 
65 

CTC TTT GAG 478 



CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro lie Ala 
5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Met Leu 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu 
35 40 45 

ACC TTC TTC CCG CGC TGG TAT TTC ACC GAC GAG GCC GAG 
Thr Phe Phe Pro Arg Trp Tyr Phe Thr Asp Glu Ala Glu 

55 60 
TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA 
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Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 526 
Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 574 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 . 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 622 
Asp Lys Ser Gly Lys lie Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 670 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 718 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 766 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 814 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC CAT GTT CCC CAG CAC GAC CAC CTG 862 
Tyr Asn Thr Pro Thr His Asn Pro His Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGG TCT TAT CAG AAC 910 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 
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215 220 225 



ppp ppp tpp tpp rrr rrr rrr ppp 
bbb bLL lbb ILL bLb bLL bLb bbL 


AAP TP A PPP 

AAb I LA bbL 


ATP 
Alb 


PAP PAP AAP TPP 
bAb bAb AAL IbL 


yoo 


n it A1« T-^tn. C«*» AT o Alo Alo PI it 

biy Ala lrp oer Ala Ala Ala biy 


1 iro Car PI tf 

Lys oer biy 


11©+ 

wei 


Pill PI «* inn Pl»r» 

biu biu Asn Lys 




230 


Loo 




OA ft 

Z4U 




atp PTP ptp rrr pap tpp tpp a TP 
Alb Lib L1L Gut LAL ILL IbL Ait 


PTP PPP PPP 
bib bLb LLb 


APP 
ALU 


PPP PA A ATP PTP 
bbb bAA AIL blL 


1 nne 
lUUb 


Met Leu Leu biy His Ser Lys lie 


val Ala rro 


TL- 

inr 


PI tr Pitt Tla V/*1 

biy biu lie val 




Oj!C OCA 

245 ZoU 






zoo 




ppt PTr> ipt ipp app pt/" 1 ni i pip 

GCT CTC ACT ACG ALG CTG GAA GAL 


PAP PTP A TP 
bAb bib AIL 


APP 

ALL 


PPP PPP PTP PAT 

bLL bLL blL bAl 


1U54 


Ala Leu Thr Thr Thr Leu Glu Asp 


PI V ~ 1 Tl « 

Glu Val lie 


fnr 


A "1 _ a 1 ~> 17 — t A 

Ala Ala Val Asp 




260 265 




Z7U 






PTO PAT PPP TOf> ppri Oil n(pn PPT 

CTC GAT CGC TGC CGG GAA CTG CGT 


PA A PAP ATP 

GAA CAC ATC 


TTP 

TTC 


AAP TTP AAP PIP 

AAC TTC AAG CAG 


1102 


Leu Asp Arg Cys Arg Glu Leu Arg 


PI TT * Tl _ 

Glu His He 


Phe 


Asn Phe Lys Gin 




275 280 


28o 




290 




CAT CGT CAG CCC CAG CAC TAT GGT 


/^rp/~» i mp PPP 

CTG ATC GCG 


GAA 


CTC 


1141 


His Arg Gin Pro Gin His Tyr Gly 


1 Tl >. 

Leu He Ala 


Glu 


Leu 




295 


300 








TP i PPTTPPP PA AAA PP A TP TPTPTPPTTP 

TGAGGTTGCC GAAAAGCATG TGTGTCGTTG 


TTPTPPPPPP 

TTCTLbGCbL 


CTGGGTCACA TCCAGGCGCG 


1201 


PPAPPPTPAP PPTPPTPPAA TAPTAPPAPP 

LLAbbbibAL bLlbblbbAA IAG1ALLALG 


APPPPTTPAP 

ALLbLl ILAb 


GGCGATCCGC AAGGAGATGC 


1261 


rrrTrrrrrr a rrrrr a a a p rrrr a p a ttp 
bbblLbLLbb AbLbbLAAAb LLLbALAllL 


PTTTPPPAPP 
bl 1 ILbLALL 


GACGGCCGTC GTGAACTCGA 


loZl 


paptpppppa paapppppta Tirrrrrrrr 
LAblLLbLbA bAAbbbLblA HbLbLbbLL 


TPPAPPTPTA 

lbbALLlblA 


CGTGGAACTG TAGCCCATAT 


1 OOt 

1381 


ATAPATTTPP A A A P A PTTTP rrrr KfTT'Pr* 

AIAbAllJLL AAAbAblliL bGLGAbbLGL 


rrrrrrrri* a 
bbLbLGLLlA 


GCCCCATGTG AGCGAGAACC 


1441 


GTGCCCAGAT CAAAGAATGA GACCGACGCG 


CCGGCCGCGG 


CAAAGGATGA TCCTCAGGGT 


1501 


CGGATCTATC GCTCCGCCCT GAAGCAGGAG 


GGCGCACGCT 


GGCTGCTGAC GGCGGAGGAA 


1561 


GGGTTGCTGG CAAAGCCCAA GCCGCCCGGC 


CTTGTTCCGG 


CACTTGAGAA TGCGATCGCC 


1621 


ATCGTCGATT ACATCAACGG TACACCGCCC 


CATATCGCGT 


CCCTGGCGGA GCTTTCAACG 


1681 


ACGCTCGGGA TATCCAAGAG CCACTGTCAC 


TCCATCCTCA 


AGACGCTGAC GCATTTCGGC 


1741 


TGGCTGAAAT TCGACAATCG CTCAAAGAGC 


TACGAGCTGA 


ATTC 


1785 
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E.n<DWm : Genomic DNA 

: x-> a y t7 • 3 U . 
lfc£:HB101 PNT4 5 5 3 (FERM BP-4 3 68) 

CATA TG ACA CGT 12 
Thr Arg 
1 

CAG ATG ATA CTT GCA GTG GGA CAA CAA GGT CCG ATC GCG CGC GCG GAG 60 
Gin Met He Leu Ala Val Gly Gin Gin Gly Pro He Ala Arg Ala Glu 

5 10 15 

ACA CGC GAA CAG GTC GTC GTT CGT CTT CTC GAC ATG CTG ACG AAA GCC 108 
Thr Arg Glu Gin Val Val Val Arg Leu Leu Asp Net Leu Thr Lys Ala 

20 25 30 

GCG AGC CGG GGC GCG AAT TTC ATT GTC TTC CCC GAA CTC GCG CTT ACG 156 
Ala Ser Arg Gly Ala Asn Phe He Val Phe Pro Glu Leu Ala Leu Thr 
35 40 45 50 

ACC TTC TTC CCG CGC TGG CAT TTC ACC GAC GAG GCC GAG CTC GAT AGC 201 
Thr Phe Phe Pro Arg Trp His Phe Thr Asp Glu Ala Glu Leu Asp Ser 

55 60 65 

TTC TAT GAG ACC GAA ATG CCC GGC CCG GTG GTC CGT CCA CTC TTT GAG 252 
Phe Tyr Glu Thr Glu Met Pro Gly Pro Val Val Arg Pro Leu Phe Glu 

70 75 '80 

AAG GCC GCG GAA CTC GGG ATC GGC TTC AAT CTG GGC TAC GCT GAA CTC 300 
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Lys Ala Ala Glu Leu Gly lie Gly Phe Asn Leu Gly Tyr Ala Glu Leu 

85 90 95 

GTC GTC GAA GGC GGC GTC AAG CGT CGC TTC AAC ACG TCC ATT TTG GTG 348 
Val Val Glu Gly Gly Val Lys Arg Arg Phe Asn Thr Ser He Leu Val 

100 105 110 

GAT AAG TCA GGC AAG ATC GTC GGC AAG TAT CGT AAG ATC CAT TTG CCG 396 
Asp Lys Ser Gly Lys He Val Gly Lys Tyr Arg Lys He His Leu Pro 
115 120 125 130 

GGT CAC AAG GAG TAC GAG GCC TAC CGG CCG TTC CAG CAT CTT GAA AAG 444 
Gly His Lys Glu Tyr Glu Ala Tyr Arg Pro Phe Gin His Leu Glu Lys 

135 140 145 

CGT TAT TTC GAG CCG GGC GAT CTC GGC TTC CCG GTC TAT GAC GTC GAC 492 
Arg Tyr Phe Glu Pro Gly Asp Leu Gly Phe Pro Val Tyr Asp Val Asp 

150 155 160 

GCC GCG AAA ATG GGG ATG TTC ATC TGC AAC GAT CGC CGC TGG CCT GAA 540 
Ala Ala Lys Met Gly Met Phe He Cys Asn Asp Arg Arg Trp Pro Glu 

165 170 175 

GCC TGG CGG GTG ATG GGC CTC AGG GGC GCC GAG ATC ATC TGC GGC GGC 588 
Ala Trp Arg Val Met Gly Leu Arg Gly Ala Glu He He Cys Gly Gly 

180 185 190 

TAC AAC ACG CCG ACC CAC AAT CCC GAA GTT CCC CAG CAC GAC CAC CTG 636 
Tyr Asn Thr Pro Thr His Asn Pro Glu Val Pro Gin His Asp His Leu 
195 200 205 210 

ACG TCC TTC CAC CAT CTC CTA TCG ATG CAG GCC GGC TCT TAT CAG AAC 684 
Thr Ser Phe His His Leu Leu Ser Met Gin Ala Gly Ser Tyr Gin Asn 

215 220 225 

GGG GCC TGG TCC GCG GCC GCG GGC AAG GCG GGC ATG GAG GAG AAC TGC 732 
Gly Ala Trp Ser Ala Ala Ala Gly Lys Ala Gly Met Glu Glu Asn Cys 
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230 235 240 

ATG CTC CTC GGC CAC TCC TGC ATC GTG GCG CCG ACC GGG GAA ATC GTC 780 
Met Leu Leu Gly His Ser Cys lie Val Ala Pro Thr Gly Glu He Val 

245 250 255 

GCT CTC ACT ACG ACG CTG GAA GAC GAG GTG ATC ACC GCC GCC GTC GAT 828 
Ala Leu Thr Thr Thr Leu Glu Asp Glu Val lie Thr Ala Ala Val Asp 

260 265 270 

CTC GAT CGC TGC CGG GAA CTG CGT GAA CAC ATC TTC AAC TTC AAG CAG 876 
Leu Asp Arg Cys Arg Glu Leu Arg Glu His He Phe Asn Phe Lys Gin 
275 280 285 290 

CAT CGT CAG CCC CAG CAC TAT GGT CTG ATC GCG GAA CTC 915 
His Arg Gin Pro Gin His Tyr Gly Leu lie Ala Glu Leu 

295 300 
TGAGGCTGCAG 926 
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12 (FERM BP-1 9 00) "Cfc*M*3il~9E*0H 
■ftifr 1 o0HMa o 

ii. smas*< % «tt»ttcoixT©aBtt»jiwttMT* 

■5»*51£fctt2E«®H»£o 
1 2 . Vtt#Jintt£A*<x # 'J * v -"■tf«*Kl6 (PCR5 

*) *ffiivfcfe©-c*s»#jgu lEttonsi&o 

1 3. ftiWT/u^T'JW - 7^<^^-KNK7 
12 (FERM BP-1 900) lfcfctil 2 

1 4. »*51E«©IIS!ttT««bfcHI»tto|fi|±UfcT* 
/W < ~ 7 — tfS^ * ^ - FT h D N A Bf 7 5 x i 

1 5. ^4 ! fefi*©7 :f ^^<5-5--lf£DWSiaE^6 3WF 

BU:Tfc*tt#«l 4Ett®8£&> 
1 6. iiSi\tt*«^Jg^LT2 < t^±[fi]±b^f r ^;^<$ 7 
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17. M®>&®fo±LtZTftjW< : i7~ifi)\ T^nA^xij 
<i?A • -5i?^/<^^-KNK7 1 2 (FERM BP- 1 9 0 0) 
4*0f*^<i7-l?05 7#0t^y> % 2 0 3 #O^D 
y > k U < 12 2 3 6#0^'J>0?^ W<iUoC7;y 

*514E*©«»ft. 

18. ttC7;;ii<, 5 7#ot^f-^>i:*tUTtts 
i/>S^liD^->>, 2 0 3#O^D 'J vcttLTttx n-r->> x 

U;i-,=:i/*fctMr»J 7E«0S!iftffio 
1 9. ^ffEHiitt^ ^ •> x 'J h 7 • 3 'J (f - • 3 y) 
(Escherichia coli) JM109 p AD 4 0 2 (FERM 
BP-3912K >f-« =»U JM109 pAD4 0 4 (F 
ERM BP-3913)x-f--3'J JM109 pAD4 
06 (FERM BP-3914K-T--3'; JM109 
p AD 4 16 (FERM B P- 3 9 1 5) * -f- • a 'J JM 
109 pAD4 2 8x -f-* JM109 pAD429 
(FERM BP-4 0 3 5) > 4- • ay JM109 pA 
D43 lx -f- • a"J JM109 pAD4 3 4, • ay 
JM109 pAD4 3 5, -T- • a y JM109 pAD 
4 3 9 s -f - • a y JM109 pAD44L 'f-'S'J 
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JM109 pAD4 4 5> -i- • 3 'J JM109 pAD4 
47sf--3ij JM109 p AD4 4 8s -f- • 3 'J J 
M109 pAD45 0s^--3iJ JM109 pAD42 
1* JM109. pAD4 2 2^ 'f- • 3 ij JM 

109 pAD4 23s -f-« 3>J JM109 pAD424 
(FERM BP-4034)s-<--3iJ JM109 pA 
D425x -f-« a'J JM109 pAD4 2 6s -f- • 3>J 
JM109 pAD4 2 7 s -T- • 3 ij JM109 pAD 
451s'f--3iJ JM109 p AD'4 5 2s 'T- • 3 U 
JM109 p AD4 5 3s 4- • 3 ij JM109 pAD4 
6 1s^--3i; JM109 pAD454s-f--3ij J 
M109 p AD 4 5 5 (F ERM BP — 4036) s "f — • 
3 'J JM109 pAD456s-f--3y JM109 p 
AD4 68sf--3'j JM109 pAD469> ^-o 
'J J Ml 0 9 pAD4 7 0£*:li^- • 3'J HB101 
PNT4 5 5 3 CFERM BP — 4368) X*3o Sifpftil 1 4 
~1 8E«©lvf*ifrlo©|!iiifc 0 

2 0. N-*^;^-D-o-7UK^ *tt®f**s H 
D- a -7 Oii>s 4«l/fcD-o-7Sy»*tR 

2 1 . ri]JW< i 7 — l?*BJEffc LTftffi gFttStt 2 0 IE 
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22. ®mitrfijw<= y— vz&w.&mtzm?m2 nsm 

2 3. »&iS86 5 a m±®T*)W<i?~eb\ T7u><l 
tVVA • 7-^<^-KNK7 1 2 (FERM BP-19 
0 0) i^iDfAAA'; 5-- br'CD5 7i©bxfy^ 2 0 3# 
O^diJ y$fcl22 3 6#©'<'J 'M<iUo07 

2 4. ftk©T-:y^*^ 5 7%<DtxJ-i?>\z1$LTte, 
•>>t^liD-r 2 0 3#©7o 'J yc*fUTIi> n-f->>, 

tx^>£*:li*P;t->,2 3 6#©'<'J >K*f LTii N 7 5 
->,xb^>tfclit'J >T*5IS*iS2 3iE*0^fto 

2 5. »&&g#6 5TO±©f*;^<; 5— fe**<, 
W*eM®4- - 3'J (E.coli) J Ml 0 9 PAD4 0 2 (F 
ERM BP-39 1 2) . -f- • a 'J JM109 pAD4 
04 (FERM BP-39 1 3) „ -f- • 3'J JM109 
PAD4 0 6 (FERM B P - 3 9 1 4 ) . 4 - • a >J JM 
109 pAD416 (FERM BP-3915) , -f-o 
U J Ml 0 9 pAD4 2.8s • a U JM109 pA 
D4 2 9 (FERM BP-4 0 3 5K W- • 3'J JM10 
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9 pAD43h ^-o'J JM109 pAD4 3 4>-f 
-•ay JM109 pAD435> -f — • a «J JM109 

p AD4 3 9s • a y JM109 PAD44K 
ay JM109 pAD4 4 5s -f — • a 'J JM109 p 
AD44 7, <<-• 3'J JM109 p AD 4 4 8s -f - • a 
'J JM109 pAD450s-f--aij JM109 pA 
D4 2 1, -f- • a.'J JM109 p AD 4 2 2 s -f - • a U 

JM109 p AD4 2 3. • a y JM109 pAD 
4 2 4 (FERM B P- 4 0 3 4) . <- • a y JM109 

PAD4 2 5. -f- • ay JM109 pAD4 26sf-- 
ay JM109 p AD4 2 7. f- • a y JM109 p 
AD45K -f-«3'J JM109 pAD452s^--a 
f JM109 pAD4 5 3s -f- • ay JM109 pA 
D461>^--ay JM109 pAD454s-T--ay 

JM109 p AD 4 5 5 (F E RM BP-4 0 3 6K^ 
-•ay JM109 pAD456s-f--ay JM109 

pAD468sf--ay JM109 pAD469s'f-- 
ay JM109 pAD4 703-fcli'f- • a'J HB101 

PNT4 5 5 3 (FERM BP-4 3 6 8) K«fcoT£MS 
ft*R*32 0-2 3E«0l*rftfrlo©«jftS o 

2 6. N-*M5^-D-a-7; y®£s 7j<ttJ£#*s » 
m&mt< 2 t&l±fo± Ufcxtf ;b/< * ? — tfOftffl K «fc o T#fc 
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2 7 . 2 °C0±IS]± w ifS-r a */< 

2 8 . ffifft&ft ft< 6 5 °C£TF©x* ;w< $ y -Wpti < £ % 

5 mtKtt ofcCi £tt*t if £t£ « 5 

2 9. g& $ tlfz 7 I / 1 o~ 3 o-c* 5 ft**! 2 8 EC 
©t#;I/'<S =>— tr 0 

30. 7^D/<^f-y ?A • 7 ! Jt><t*-YLNKl 1 2 (F 
ERM BP-1 9 0 0) fi*©f*;W<i7-irffl5 7fOb 
2 0 3#©7"p 'J >£*:{i2 3 6§©'<U y®?^ 
4>fc< iU-^OT; yi*j&<flfe©7$ y&KS&£*ra^^7(; 

3 l. ^< £t>5 7#®h7.^^>*-5ftfe©7 

3 2. flfe©7 5 y»*<f-Di/>*fctto^^i/T*5»*53 
1 f£fc© r # < $ 5 - -t?o 
3 3. 'PKi k*>2 0 3#©7o'J >tK flfe©7 

3 4. ffij©7$ y&a<n-r->>, $01/ * $ -tr'J y s 7X 
Xl/*^>. 75->s ■< VuJ is izltt 7.1- V 
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3 5. 'pti< tt>2 3 6 #©'<»; >*<flb©7 5 

3 6. ft©7Ui^77->, ^I/*i>*fcttHr»J>T* 
*»#53 5E«Of*^<i5-?. 
3 7. BM«0EMM2-3 4l=E3ftfc7SyMEai*a 

3 8. »6*©fA;M;5- tfaa*=i- K-T4DNA 
■rfrOifrtt < 1 *> 1 o©tt**<tt<Dtt«TB**n N 7 

39. T^f'JOA • 5^<^^-KNK7 1 2 (F 
ERM BP-1 9 0 0) 4$©f*^n ^--tfge^-n— K 
•T^DNASfK-©?^. Rf*^<;5- «?irfc»t*5 7#©7 
5 y»Ot^f-i?>. 2 0 3#®7$ JW<D-7zn) y*tz\t2 3 
6#©'<»J >ii#*"T*=j K>*ltJfc-*-**S©2l>*< £*>io 

*Mfe©ttSKlfS*S*U i7;;iO^(i:tlo^l©7i 
7 I? li S £ Si* £ tiTS£it£rt<[S]± L r * ;w < 5 5 - -fe" s a * 
a- K-f *8#B3 8E©©DNABfrfr„ 

4 0. 7$V»#-t5 7*©7SyRT*SfcXf-y>*3- 
K1"SttaiE5a©'»'>>s 7f-^«tlff (CAT) © 
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Kt 3 9 EIRODNABrK". 

4 1. 7Sy»#-t 2 0 3#©7^y»T*5yD«J 
K"i - *ttSE?ll©5'h5'^.->hS/>45j:tff-S> (CCT) <D 

>pti < £ i flfeottsi=«»sn, s^d y y 

'f v n <f •> fcii t xf- > (rg^iix. t>titzT*>JW< iy- 
-tzgBfcn- K-T5»*S3 9E«©DNA«rfrc 

4 2. 7; y^#^2 3 6*©7 5 yBrc**><»; K 

f <5*SSE?iJ©^7->. y&iXHTT-y (GTG) 

*a- K-T Stt*5 3 9S«©DNAWrfr 0 

4 3. «*a4 0©tt*BWCAT*<, TAT, CTT*£.(i 
CTAKim**ftTHSI»*«4 0E*©DNAfrfi. 

4 4. »*S4 l©tt*EyiJCCTK TCT\ CTT, AA 
C, G A A N ACC, GCT. ATTSfcttC ATCBaStlT 
^5»*54 lED!©DNAfrfro 

4 5. tft$£4 2©ffi*E*JGTG*<, GCG, GCT, AC 
C N ACG. TCA, TCG*fcttAGTi:i*SnT^SIWt 
114 2K*©DNA»rfr„ 

4 6. i£?im©E?ij#^2~l 6, 2 4-2 6, 2 8fc<tU : 3 
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3KE3ftfcDNA»rfi-0 2 3 3#~1 1 4 

tfE?iJ#^l 7-2 3> 2 7s 2 9fc«tlF3 4«C!E$n^DNA 

«f^7*~9 15#Ott*E?flo 

4 7. **3i3 8~4 5E«®DNABrfr*£fc»»***-. 

4 8. «l#a4 7E«0»S^^^--«B*IE«$tifc»»IE 

49. pAD4 02s pAD4 0 4s pAD4 06s pAD4 
16. pAD4 2 8s pAD429s pAD431s PAD43 
4. pAD4 3 5> pAD4 3 9s pAD'4 4L pAD4 4 5> 
pAD4 4 7s pAD4 4 8> pAD4 5 0, pAD421s p 
AD4 22s pAD4 2 3s pAD4 2 4s pAD4 2 5s pA 
D426> pAD4 27> pAD451> p AD 4 5 2s pAD 
4 5 3s pAD461\ pAD4 5 4s pAD4 5 5s pAD4 
56s pAD468s pAD4 6 9s p AD4 7 0*fclipNT 
4 5 5 3t*5^^-. 

50. -f--aiJ (E.coli) JM109 pAD4 0 2 (F 
ERM BP-3912)^ -f-oij JM109 pAD4 
04 (FERM BP-.39 1 3K -T- • 3'J JM109 

p AD 4 0 6 (F ERM BP — 3914) s << — • 3 V JM 
109 pAD416 (FERM BP-3915) % -f — • 3 
•J J Ml 0 9 PAD 4 2 8 s • 3 'J J Ml 0 9 pA 
D4 2 9 (FERM BP-4035K-r--3U JM10 
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9 pAD4 3 1> -f- • 3'J JM109 pAD4 34>'f 
-•ay JM109 pAD4 3 5vf-*a>J JM109 

pAD439n^--3U JM109 pAD441si'-- 
a 'J JM109 pAD44 5v ^--a'J JM109 p 
AD4 4 7. f- • n U JM109 pAD448sf--a 
■J JM109 pAD45Ck'f--a>J JM109 pA 
D42L -f-'3>i JM109 pAD422>-f--3ij 

JM109 pAD4 2 3x -f- • 3'J JM109 pAD 
4 2 4 (FERM B P - 4 0 3 4 ) x -T- • a U JM109 

pAD425sf--ay JM109 pAD4 2 6>1'-- 
3 U JM109 pAD427>l'--ay JM109 p 
AD45Kf--a'J JM109 pAD4 5 2^--a 
'J JM109 pAD453n -i — • a y JM109 pA 
D46K<-f--aV JM109 pAD454,^--3'J 

JM109 p AD 4 5 5 (F E RM BP-4 0 3 6K-f 
- • n ij JM109 pAD4 5 6, -f--3'; JM109 

PAD4 6 8, -f- • a 'J JM109 pAD4 6 9^-f'-- 
ay JM109 pAD4 7 O^fclif- • a y HB101 

PNT4 5 5 3 (FERM B P - 4 3 6 8) T*5JBWE* 

51. 1) a*«l'©£tt*K«l/tffll*3C4EJ:?K ft& 
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&&<Dft±ltz-ri3JW<i 5~ If* a- K-T S DNAIrfr*fclt 

2) ffiiittic^l-^^* lo©7iy®£3- F-fSDNA 

3) 1) ®DNA\SiK£tzliZtiZ£ts^??-frt>, 1 o© 
£117 $ J®®®.*?- Ft*DNA$£££trDNABirfr£, 

4) in tpmwmzm lt, 75 y lt^*:o 

*ffS®DNA»rK-£. f*;W<;7-^3- F1"-5DNA8rJv 

5) 4) ~Cltifc®DNA%iK*V}*)i}iLtz&t)<ODNAmK£ 
fclictt^t;'^ 3) T'«JDtHb/:DNAKK-^A 
U 

6) 3) ~5) ©^^^(rjoDTS^tSCi^^i-r 

h jw< i =, — k'ommmzm^-t * 7 $ y mommmz 1 ^ 

5 2. fl*it£??S51$^?-77X$ KpUC NTo 
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